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refuses to die 


ONE GALLON 


POURING BUCKETS? GOODYEAR AQUATRED* PUMPS 


UP TO A GALLON OF WATER AWAY AS YOU DRIVE. 
3 The award-winning* Aquatred, with its deep-groove 


AquaChannel"" moves up to one gallon of 
Y water away per second at highway speeds. a2 
4 This keeps more of the tire's tread area in Ls 
x contact with the road for outstanding wet Aquatred's 
traction. Even in a downpour. Aqua hannel 


Which awards? Popular Science, 1991 Best of Wha 
Fortune, a 1992 "Product of the Year’: In 
Award. Discover, Discover Award for Technologi 


992 Design & Engineering Award. 
Gold Industrial Design Excellence IDEA 


New. Popular Mech 


PER SECOND. 


In the wet, in the dry, 
and in the long run, 
Goodyear's unique com- 
pounding system gives 
‘Aquatred outstanding traction 
and a 60,000-mile treadlife limited 
warranty. Ask for details. 


ONLY FROM GOODYEAR. 


Discover Aquatred wet traction for your passenger Aquatred's wet traction design 
ES : is so successful it can now be found 
car or minivan. For your nearest Goodyear retailer in our newest Formula One racing rain 
tire. That's technology transferred 
call 1-800-GOODYEAR. from the street to the track. 


THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM. 


Experience Goodyear traction for your high-performance, passenger and multi-purpose vehicles. 


s EAGLE GS-C. AQUATRED. WRANGLER 6S-A. 


Dual tread zone for Deep-groove design “Triple Traction” 
high-performance for outstanding tread for all-surface 
traction. wet traction. traction. 


GOODSYEAR 


This One 


TITEL TIL 


G8-N4S-X7Z 


PICKUP 


YOU DIDN'T GET UP THIS 
EARLY TO PLAY TUG-OF-WAR. 


You want to get a head start on the fun. So, get in the Toyota Xtracab Deluxe V6. 
With Toyota’ reputation for reliability, an available 30-liter V6, and a 3,500-Ib. 
towing capacity, almost nothing will hold you back. Plus, you'll wake up to a 
5-speed manual transmission, reclining bucket seats, and your choice of incred- 
ible sound systems. So, hook up with the Toyota Xtracab Deluxe V6. Because, 


the last thing you want to lug around all day is a head full of worries. 
Call 1-800-GO-TOYOTA if youd like a Truck brochure or the location of 
your nearest dealer. 


“I love what you do for me 


>) TOYOTA 
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Cou Fusion: Ir Ain’t 
OVE TLS OVR 


A grand illusion—" pathological science”—or a new source 
of energy from previously undetected nudear reactions? First 
announced four years ago, the dream of cheap, abundant en- 
ergy from a room-temperature nuclear fusion reaction in a jar 
refuses to die. 


If the microprocessor is the brains of a personal computer, 
then the operating system is its personality. The essential 
software that controls PCs is now undergoing major renova- 
tions, making possible photo-realistic images, full-motion 
video, stereo sound, and other multimedia features. 


THE FROG TREATMENT 

58 
How do you kill diseases that have become resistant to 
drugs? The answer may be a new dass of antibiotics that sci- 
entists are deriving from unexpected sources: sharks, moths, 
pigs, jellyfish, and frogs. 


A lightsensitive chip grafted to the human retina promises 
rudimentary vision for some people who cannot see. 


The world's biggest science museum isn’t really a museum at 
all. Instead, it’s a giant machine for popularizing science and 
technology, with a colorful and unusual past. 


Space AFTER THe RACE 
68 


America’s space program, once a source of pride and inspiro- 
tion to the nation, is now a shambles, its mission unclear, its 
very existence at risk. With the collapse of the Soviet Union, 
the arrival of a new administration in Washington, and a 

worldwide softening of the economy, the days of bold space- 
furing seem to have ended. 
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GILES CHERRICK 


THe_Once AND FUTURE 
SPACE PROGRAM 


directed NASA to come up with 

less expensive options for space 
station Freedom. In a crash three- 
month effort, NASA acted as an “hon- 
est broker,” says administrator Daniel 
Goldin, in offering three downsized 
space stations with price tags from 
$11.9 to $19.3 billion. 

However, Congress, not the White 
House, holds the deciding budgetary 
vote. So the Reagan-era proposal to loft 
a permanently manned space station 
by the year 2000 stands a good chance 
of meeting its demise on Clinton’s 
watch. Whatever the outcome, one 
thing is clear: America now has a polit- 
ical soap opera masquerading as a 
space program. The Space Age—con- 
ceived in the challenging words of Pres- 
ident John Kennedy, fueled by fears of 
Cold War-era Soviet dominance, and 
proudly embraced in the hearts and 
minds of the American public—is fast 
becoming history. 

What tends to get lost in all of the de- 
sign-cost analyses is an honest assess- 
ment of why we need a space station in 
the first place. Maybe we need to kill 
the space station to save the program. 
Even the most ardent boosters would 
be hard pressed to justify the space sta- 
tion as critical to the space program ob- 
jectives articulated by President Clin- 
ton and John Gibbons, his chief science 
adviser. High atop the short list of their 
priorities is the creation of new knowl- 
edge useful here on earth, such as a 
better understanding of the environ- 
ment. International cooperation, eco- 
nomic benefits, and an inspirational 


B: in March, President Clinton 


NASA chief 
Daniel S. Goldin 
(left) details a 
"smaller, faster, 
cheaper” space 
program to 
Editor-in-Chief 
Fred Abatemarco. 


furthering of science and math educa- 
tion also are among the administra- 
tion’s goals. Human space flight is not 
an objective, but is viewed as one of the 
many potential means to these ends. 

In Space After the Race, Senior Edi- 
tor Stuart Brown offers a measured 
analysis of where our space program 
has come to, and where it may be 
heading. Emotionally, it may be diffi- 
cult for one generation of Americans to 
let go of a quest that created a living 
legacy of heroes and milestones. But 
perhaps the smartest thing to do is em- 
brace the smaller, faster, cheaper vi- 
sion of the current administration in 
the hope that it rekindles and rede- 
fines a new and newly relevant space 
age for the next generation. 


erry Bishop, the author of this is- 

sue's cover story, was a young and 

aggressive science reporter at The 
Wall Street Journal when I was begin- 
ning my journalism career there as a 
copy boy. By the time I joined POPULAR 
ScIENCE in 1989, Jerry had earned 
many a science writing award, includ- 
ing the coveted American Institute of 
Physics Writing Award for his ground- 
breaking reporting on the cold fusion 
experiments of Stanley Pons and Mar- 
tin Fleischmann. Bishop's new report 
brings us up to date on the cold fusion 
controversy that just won't die. De- 
spite the frustrations of believers and 
the claims of fraud by detractors, cold 
fusion research is gaining new support 
and funds, especially overseas. Bish- 
op's report on the fact-or-fantasy de- 
bate over cold fusion should convince 
you that in science, as in baseball, it 
ain't over till it's over. 
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Initiative. Teamwork. Determination. 


These are the qualities 9 out of 10 employers look for in the people they hire, 
according to a national survey. These same employers say that one of the best 


places to develop these 


Today's employers vant people who 


can think fast on their feet. ties iame Army 


Whether you're leading 

a fire team or driving a tank, you'll learn how to make decisions, work with 
others, and solve problems-abilities that today's employers are looking for. So 
when it's your first day on the job, you'll already know how to hit the ground 


running. To find out more about how the Army can get your career—and your 


life-moving, call 1-800-USA-ARMY. ARMY. BE ALL YOU CANBE. 


TALKBACK 


PATRIOT PERFORMANCE 


ons of the Patriot” [June] editorial- 

izes, misinforms, and makes conclu- 
sions with questionable authority. 

In the Persian Gulf war, according 
to the U.S. Army, the Patriot had a 40 
percent success rate in Israel and 70 
percent in Saudi Arabia—hardly “less- 
than sterling.” In fact, Raytheon’s Pa- 
triot missile enjoyed greater success 
than most weapons systems, and it 
helped keep the number of civilian ca- 
sualties below those resulting from 
previous encounters with ballistic mis- 
siles. And the Patriot wasn't even de- 
signed to counter this particular 
threat. What you called "23-year-old 
Patriots" were PAC-2 versions just de- 
veloped with the latest technologies. 

Using videotape to judge success, 
discussed in the related story, “Gulf 
War: Let's Go to the Videotape!" has 
been criticized by many independent 
analysts. Missing from the article was 
the congressional General Accounting 
Office's (GAO) conclusion that *videos 
produced by television crews cannot be 
relied on to [decide] how many Scud 
missiles were hit or missed by the Pa- 
triot during the gulf war." 

Your conclusion that the Army's 
methodology was more flawed than 
the video analysis was based on sever- 
al erroneous judgments by the GAO. 
Most surprisingly, you found video 
analysis—that "bright spots descend- 
ing over the horizon" on the videotape 
could only be Scuds—more accurate 
than actual ground inspections by 
Army teams. Furthermore, your ex- 
planation for low civilian casualties 
—that many Scuds fell into the 
Mediterranean Sea—is absurd; the 
vast majority of Scuds were headed 
toward populated areas. 

Robert M. Stein 

Vice President and Manager 
Advanced Air Defense Programs 
Raytheon Co. 

Bedford, Mass. 


Since Patriot was the first anti-ballis- 
tic missile system used in combat, it's 
not clear what would be gained by 
comparing it with previous weapons. 
As far as its age, Patriot was first built 
in the 1960s and tested in 1970. While 
the missiles used in the gulf war were 


newer versions modified to shoot down 
Scuds, most of the technologies in- 
volved were old. 

Stein notes that I fail to mention a 
GAO report that criticizes his oppo- 
nents in the debate over Patriot's suc- 
cess rate. Fair enough. But he offers no 
alternatives to what the videotaped 
"bright spots" were, if they were not 
Scuds. —Robert Langreth 


PATE PROTECTION 


hope the author was wearing a hel- 

met when she tested the bikes in 

"Easy Riders" [May]. Helmets mess up 

your hair, but not as much as brain 
surgery. 

Mike Easley 

Laguna Beach, Calif. 


A helmet prevented me from getting se- 
riously hurt while testing the bicycles. 
When. photographed for the "Editor's 
Note," however, I was not riding—and 
therefore did not wear a helmet. 
— Marcelle M. Soviero 


Suspect SUBJECTS 


hat Nikonos RS underwater camera 
in “Underwater Wizardry” [June] 
was truly miraculous: It even created 
a conch with pincers instead of a foot! 
What you called a living conch is real- 
ly a hermit crab inhabiting an old 
conch shell. 
Mary Wister Rawlins 
Tri-Cities, Wash. 


Corrections: The term VOR stands for 
“very high frequency omnirange” 
[“Electronics Newsfront,” June]. 

Hako International [“What’s New,” 
July] has moved to Box 7698, Arling- 
ton, Va. 22207. 

In “Adobe Bends Over Backward to 
Kick the Paper Habit" [Computers & 
Software Newsfront," April], the soft- 
ware is called Common Ground and the 
company's name is No Hands Software. 
No Hands Software has moved to 1301 
Shreway Rd., Suite 220, Belmont, 
Calif. 94002. 

In “Sons of the Patriot” [June], the 
opening description of a typical Scud 
missile battle in Israel during the Per- 
sian Gulf war should have located the 
engagement in Tel Aviv. 

The article also should have said that 
ballistic missiles enter the atmosphere 
at an angle of 30 degrees from the ver- 
tical, rather than 30 degrees from the 
horizontal. 


Address letters to Readers Talk Back, Poruvan Science, 2 Park Ave., New York, N.Y. 10016. Or fax your letter to us at 212-481- 
8062. Letters may be edited for space and clarity. We regret that we cannot answer unpublished letters. 
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The playing board, 
atop its turntable base. Shown 


smaller than actual size of 
Pi 1814" L x 184" W x 24" H. 


pons esi P | oos tor miniog ere! Tacs a many scoring 
5 $ g ce as many scoring 
3 A world premiere offering, d ^. ; sheets! And a hardwood-framed playing board 
authorized and fully authenticated r / = pre "t eee, plus a drawer to 
E all compone 
by Milton Bradley Company. ; The word is out-it letter perfect! Yours in a 
It's the last word in luxury—and pleasure. The ^j single fabulous shipment. Just $555, payable in 
world premiere of the ultimate edition of | icu polished I convenient monthly installments. 
SCRABBLE” Brand Crossword Game. And it's got | values stand out b - SATISFACTION GUARANTEED 
everything! frosted backgrounds of 24 karat gold. | ii you wish to return any Franklin Mint purchase, you 
All 100 individual letters, minted into ingots may do so within 30 days of your receipt of that 
and accented with 24 karat gold. Hardwood tile purchase for replacement, credit or refund. 


Please mail by 
The Franklin Mint August 31, 1993. 
Franklin Center, PA 19091-0001 r 
YES! Please enter my order for SCRABBLE® The Classic 
Collector's Edition, authorized and authenticated by Milton 
Bradley Company and dramatically accented with 24 karat 
gold. 
| need SEND NO MONEY NOW. The complete set will 
specially imported and sent to me in a single shipment. The Second Edition of The Official 
be billed for my di of $377 prior to shipment, and for RYT Team LA TELEPH 
the balance in 14 equal monthly installments of $37* each, provided at no additional charge. 


ll 
after shipment *Plus my state sales tax 


All 100 letter tiles individually minted and lavishly embellished with 24 karat gold. 


The Seiko Receptor watch displays 
personal messages, stock market in- 
formation, weather reports, and 
sports scores —os well as the fime. 
The device receives data via a radio 
frequency broadcast by Seiko. 
Available now in the northwest 
United States, and soon nationwide, 
the watch costs $169, plus a 
$12.50 monthly service fee. 


Radio Shack’s EC-210 Talking Calculator helps travelers compute prices in other 
currencies —and delivers the answer in eight languages, including Arabic, 
Chinese, ond Russian. The $30 unit features an eight-digit liquid-crystal display 
and a digital alarm clock. 


THERE WHEN YOU NEED IT 


The Lite-A-Life smoke alarm hooks onto the top of a door; if it detects smoke, it 


WY y, eom PER Ie steely omnid 
SSSNNN "7, The Hyland Co., 123 Kingwood Dr, McMinnville OR 97128. 
DY | 
NN x 
ASJ E oN 


= We idi 


CUTTER 

For improved maneu- 

verability and control, 

Troy-Bilt’ sickle-bor 

mower features 

power steering and 

ontiwibration handle- With EFFish software, you create on 
bars. It cuts electronic aquarium, complete with 
through dense fish, aquatic plants, and coral. An 
vegetation, in- arfificicHife program enables the fish 
cluding saplings, and to crossbreed and mutate to form ex- 
has an eightinch ground clearance. g otic new species. A 386 computer, 
Three models offer 3.5-, 4, and Shp |È VGA monitor, and four megabytes of 
engines. Price: $1,349 to $1,719. z RAM are required. Price: $60. Maxis, 
Troy Bilt, 102nd St., 9th Ave., Troy — |* 2 Theatre Square, Suite 230, Orinda 
NY 12180. b CA 94563-3346. 
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Conon's dome-shaped stereo speakers 
direct sound onto a sloped, curved sur- 
face. This is claimed to disperse the 
sound evenly and increase the listening 
area as much as six times over convert 
fional speakers. Sold only in Europe, 
the speakers come in pedestal, book- 
shelf, and desktop models. 


Barely 15 feet long, the Aston Martin DB7 
emerges as Britain's baby supercar—acceler- 
ting from 0 to 60 mph in 5.5 seconds and 
reaching 165 mph. It has Jaguar's 3.2Jiter in- 
line six-cylinder engine that, with turbocharging 
and intercooling, puts out 335 hp. Both a fivespeed 
manual and a four-speed electronic automatic gearbox ore 


available. Price: $115,000. 


San Diego (A 92111. 


HANG-ON- 
THE-WALL 
FAX 


Sharp’s NX-1 Home Fax combines a 
fax, phone, copier, and answering 
machine in a hong-on-the-wall unit 
that hooks up to a standard phone 

line. A memo pad function lets you 
record phone numbers, which are 
stored for automatic redial or printed 
for future use. Price: $495. 


SODA BUBBLER 


This reusable soda dispenser keeps beverages carbonated. The $7 Soda 
‘Matic uses the carbonation to propel the liquid up through the straw; the de- 
Vice fits oll standard screw-top soda bottles. Soda Matic USA, 7056 Convoy Ct., 


A design prototype, the portable Explorer underwater sonar device could someday help scuba divers locate other divers, ship- 
wrecks, or coral reefs. Equipped with a backdit liquid-crystal display, the Explorer takes depth readings of up to 400 feet. 


Integrity Design, 419 E. 13th Ave., Columbus OH 43201. 


See POPULAR SCIENCE'S 
What’s New products 
July 17 and 18 
on CNN'S Science & 
Technology Week, 
which airs every 
Saturday at 11 a.m. 
and Sunday 
at 12:30 p.m. 
Eastern Time 
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INSTANT SURROUND SOUND. 
Just ADD TV 


Usieath the power of ous eevee DOS 

Sony SA-VA3 Home Entertainment Speaker system. Iia completely sconti 
selfamplified four speaker Dolby Pro Logic? Surround syitten b 
sound. And it easily connects to most TV's or Hi-Fi VCR's in 

For a detailed brochure, call 1-800-847-SONY. 


SCULPTED SUPPORT 


The Delta Foam Support System is a polyurethane mattress overlay designed to 
better support and distribute the weight of hospital patients, minimizing pressure- 
induced tissue damage. When weight is applied, the foam columns on the under- 
side of the mattress press against each other, forming a more rigid surface. 

Price: $47. BFD Industries, 300 W. Wieuca Rd., N.E., Bldg. 1, Suite 200 
Atlanta GA 30342. 
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JANA BRENNING 


SLEEK 
, STUDY 


This Mercedes coupe de- 
sign is distinguished by 
a tinted glass roof that 

Merges into its wind- 
shield and hatchback 
that extends to the rear 
bumper. Frameless windows 
complete the greenhouse 
styling. The concept car is 
based on the 500E platform and 
uses the same 31 5-hp fiveliter V8 engine. 


Unlike other home-automation 
programs that often require a dedi- 
coted computer, DynaPac Windows | 
runs in background while you use 
other programs. The package 
includes hardware that controls up to 
256 lights and appliances. Price: 
$899. Home Automation 
Laboratories, 5500 Highlands 
Pkwy., Suite 450, Smyrna GA 
30082-5141. 


The SwingPro enables golfers to per- 
fect their grip while increasing the 
strength and flexibility of their swing. 
The $70 device consists of a one- 
pound steel bar with two fourpound 
weights at each end; interchange- 
able grips and weights are available. 
Concept Sports, Box 7088, Grand 
Ave. Station, Des Moines IA 50309. 


Go FISH 


No wiring is needed to operate the Fishin’ Buddy 
lI fish finder: It lasts up to 45 hours on three 

C batteries. The device, which attaches to the side. 
of a boot, has a 3.3-by-2.5-inch backdit liquid- 
crystal display that registers side and depth meo- 
surements simultaneously, as well as water tem- 
perature. Price: $149. Bottom Line, 499 E. 
Corporate Dr., Meridian ID 83642. 


THE 90 ANNIVERSARY LESABRE 


Leave the sticker on, 


and show everyone how 
smart you are. 


Or take it off, 
and let them think you 


paid thousands more. 


Value. It's spelled out right therein == &rurck driver seat and antenna * driver air bag 
black and white, at the bottom of the * ABS brakes * power windows and 
Sticker. The price of the 90th 
Anniversary Buick LeSabre.* 


door locks € AM-FM stereo cassette 
* DynaRide? suspension € PASS-Key® 
theft-deterrent system * special 90th 
Anniversary badging. 

The 90th Anniversary LeSabre is our 


a 


$18,999 


If you need more proof of LeSabre's 
incredible value, consider that LeSabre 
has the highest projected resale value 


in its class.** Then look at the sticker again. anniversary gift to you. So drive one home. Oh, 
You'll see that this car comes equipped with about the sticker—go ahead, take it off. Keep them 
along list of standard equipment, including: guessing. For more information, see your Buick 
* 3800 V6 engine * air conditioning € power dealer today or call 1-800-4A-BUICK. 
BUICK 
TH LeSabre is a registered trademark of GM Corp. 


MSRP includes dealer prep and destination charge. Tax and i 
license are additional. "Information from InteliChoice, Inc's " ©1993 GM Corp. All rights reserved. 
1993 The Complete Car Cost Guide. ANNIVERSARY Buckle up, America! il 


An experimental door for cars combines the strength of steel and the dent resis- 
tance of plastics. Developed by the Budd Co. in Troy, Mich., the door's outer panel 
is made of o resilient composite of fiberglass, limestone, and resin. Combined with 
a steel inner panel, the door weighs significantly less than an al- 

steel one, which should improve the vehicle’s fuel efficiency. 


IMPRINT 
YOUR PRINTS 
The $449 Ricoh Shotmaster Zoom 
105 Plus 35mm lens/shutter cam- 
era has a remote control that stamps 
up to 20 characters’ worth of infor- 
mation—such as the time, date, or 
name of subject—onto the film. The 
$90 RC5 remote control operates 
nine other modes, such as continuous 
shooting and multiple exposure. 


CHESS FOR THRE 


The Treyshah (three kings) chess game adds a third player to the traditional for- 
mat. The board has hexagonal spaces, so playing pieces can move in six direc- 
tions instead of four. The $25 Players Edition (shown) uses a flexible board that 
stores in a canister; a $100 acrylic Tournament Edition is also available. Shah 


Games, Box 701431, Salt Lake City UT 84170-1431. 
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BRIGHT LIGHTS, BIG LANES 


Skotelites attach to most inline skates, providing 12 feet of forward visibility, The 
$30 battery-powered lights, which come with mounting brackets, use replaceable 
krypton bulbs thot last approximately 15 hours. Paragon Racing Products, 690 
Industrial Circle S., Shakopee MN 55379. 


Useful for both engineers and animators, Working Model software simulates ob- 
jects in motion. The objects are created with physical properties such as weight 
and elasticity, then placed in on environment in which they move according to the 
laws of physics. Price: $995. Knowledge Revolution, 15 Brush Place, San 
Francisco CA 94103. 


IT STARTS EACH DAY 
COLD, NAKED AND 
VIRTUALLY 
UNPROTECTED. 


Your poor engine. 
STD At start-up, it's 
only protected by a thin film 
of oil. It has to wait precious 
moments for more oil to be 
pumped up from the pan. The 
result? Friction and metal- 
to-metal contact. In fact, 
most engine wear occurs at 
start-up. Help stop it by using 
new STP® Engine Treatment 
with XEP2™ This breakthrough 
formula actually bonds to in- 
ternal engine parts providing 
protection from the moment 
you turn the key. Durable pro- 
tection proven in independent 
lab tests to stay put, start 
after start. Don't send your 
engine out into the world with- 
out new STP Engine Treatment. 


Help stop engine wear before 
you start. IET m 


HELP STOP IT 
BEFORE YOU START. 


0) 022040] ‘S'N £661 @ 
05 0390901 'S'f) fo ysDUUAPDLL y 


NEW | 
SKOAL ` 


LONG CUT" 


CHERRY & SPEARMINT [iui 


Skoal Long Cut 
now brings you 


Ubi you all 
ae eee lasting flavor is real 


EE Skoal Long Cut. ; 
So try our new Cherry 
and Spearmint flavors and find 
- out for yourself why Skoal 
C Long Cut is your time for 
e. honest tobacco pleasure without 


tme 


GEOMETRIC TENT 


Because they have no supports inside or across the front, Kyner portable 
shelters ore suitable for use as airplane hangars, pool or patio covers, band- 
stonds, or outdoor exhibit shelters. The geodesic dome-shaped structures 
cost approximately $10 per square foot of covered ground. Kyner Shelters, 
6404 Sunburst Lone, Box 381, Cashmere WA 98815. 


JANA BRENNING 


The Flip-Top battery hos a built- m = 
in recharging device: Pull up : 
the plastic top ond plug the ex- | x 
posed alternating-current 
prongs into a woll outlet. The 
battery recharges in 12 hours, 
up to 500 times. Price: $13 for 
two Dsize cells; other size cells 
should be available soon. Power 
Battery Holding Cop., 16301 
N.E. 8th, Suite 250, Bellevue 
WA 98008. 


To create portable photo-and-audio compact-disc presentations, plug 
the Philips CDF 100 into a TV or computer's standard RCA-composite 
video jack. The battery-operated unit features viewing functions 
such as image rotation, pan, and zoom, and comes with a 

remote control. Price: $599. 


Lexar’s new line of PCs is the first to 
offer an upgradeable Expansion 
Bus—the circuit wires that enable 
Ovar AUTO parts of the computer to communi- 
The prototype Ellipsis Ill’s diamond shape cate. Its Master Bus Slot accommo- 
reduces drag for better fuel mileage and helps dates an ISA-standard bus cord, two 
minimize damage in frontal collisions by deflecting the car. local bus cards, and any future cards. 
The mid-mounted engine drives the center wheels; the nose ond Lexar Systems, 301 N. Harrison St., 
tail wheels pivot in opposite directions for improved Princeton NJ 08540. 
maneuverability. Philippe Charbonneaux, 84 Ave de le Republique, 
52100 St. Dizier, France. 
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“No visible speakers, no stack of compo- 
nents, nothing that looks like sound 
equipment... Hit the start button and 
suddenly the room fills with music of 
exemplary clarity and fullness.” 

— Hans Fantel, The New York Times 


The Bose Lifestyle" music 


system: music center with CD player and AM/FM 
speakers (top left, also available in white), and hideaway Acoustimass" bass module (not shown). 


W k 


tuner (above), 


When you get a new stereo, 
why not get one thats really new. 


Today, most “new” stereo 


equipment looks and sounds about 
the same as it did 20 years ago. 

So, is there really anything new? 

The experts say there is — the Bose" 
Lifestyle” music system. New in its 
technology. New in its elegance. New 
in its convenience. All with the un- 
matched sound quality that has made 
Bose the most respected name in audio. 


Fill your room with music, 
not equipment 


The elegant, brushed aluminum 


music center replaces the bulky, com- 
plicated equipment of the past. No 
larger than a folded Sunday newspa- 
per it houses the compact disc player 
and AM/FM tuner. 

The Virtually Invisible" speakers 
are the size of small bookends rather 
than end tables. And the remote 
control works around comers and 


through walls (including wood, brick, 
and stone) so command of the system 
is always right at your fingertips. 
From any room in your home. 


Turn your living room 
into a concert hall 


Exclusive Bose Direct/Reflecting" 
speaker technology uses the side walls 
of your room to reflect sound in 
much the same way as the best con- 
cert halls. Your entire room comes 
alive with music. 


Hear it at home — with no risk 


The best place to test a quality 
stereo system is in your own home. 

You're invited to hear the award- 
winning Lifestyle" music system with 
a leisurely 14 day tryout. If you enjoy 
music more, keep it. If not, return it 
for a full refund. Period. 


Order by August 30 


Why? Because you can get afford- 
able monthly payments as low as $51 
with no down payment and no inter- 
est for a full year. 


1-800282-BOSE 
Extension 961H 


Iwant to hear it! 
Call me to arrange my 14 day tryout, 
or to give me more information. 


P 
i 

i 

l 

j Name 

| Phone ( ) 
| Address 
1 
1 
1 
i 
1 
i 
1 
L 


City 
State 


Send to: 
Bose Corporation, Dept CDI 


D 
The Mountain, Framingham, MA 01701 
Or call nora qu 961H 


Zip 


T — | 


‘© 1993 Bose Corporation, The Mountain, Framingham, MA 01701-9168 
Covered by parent rights issued andor pending. 


—HE s HL C 
Better sound through research. 


JANA BRENNING 


COMPUTER 
PAD 


With the Inforite MP100 notepad, 
you can add a handwritten notation 
or signature to any DOS or Windows 
document or spreadsheet, Three 
buttons enoble you to switch the 
device between mouse and writing 
modes. Price: $299. Inforite Corp., 
1670 S. Amphlett Blvd., Suite 100, 
San Mateo CA 94402. 


WIND AND 
WATER 


This new water sport uses on enor- 
mous kite, with o 20-foot wingspan, 
to pull a skier along the water sur- 
face at speeds up to 40 knots (46 
mph). The complete package, includ- 
ing kite, control bar, connecting lines, 
skis, and storage bag, costs about 
$1,495. Kiteski Inc., 5555 Santo Fe 
St., Suite E, San Diego CA 92109 


Made of rip-tesistont nylon, the Proteq Bicycle Jam bike cover fits most adult bicy- 
des and features reinforced slots to accommodate security locks. The cover can 
be folded into a small carrying case when it’s not being used. Price: $35. Proteq 
Bicycle Jams, 116 Palmer, Houston TX 77003. 


Conon’s two-pound E520 8mm comcorder is the first to 
feature a builtin pop-up video light. When not in use, the light 
folds into the unit. Other features include a 10X zoom lens and — | 
seven-mode high-speed shutter. Price: $1,200. | 


The National Railway Museum in York, England, 
is computerizing its collection of more than 
750,000 photographs dating back to 1866. 
Once the images are scanned and stored on opti- 


e col discs, visitors will be able to view ond manipu- 


late them electronicolly without damaging the 
originals. The exhibit opens next year. 


It sounds like science 
fiction. But tomorrow's 
computer technology 


is being used today by Ford race teams to perfect our cars. 
Computer simulation lets us test cars before they even hit 
the track, while telemetry lets us monitor an engine 
without ever lifting the hood. It's race-born technology that 


will soon make our street cars even more responsive 


to you. That's why we race. 


HAVE YOU DRIVEN 
A FORD LATELY? 


Sometimes the best we jet to know someone isnt over tbe phone. But a 


S 


bot cup of coffee. During a typical day, State Farm agent Dick Dabms talks 


to a lot of people. It might be on the phone. Or over a cup of coffee at the 


~~ n 


Ole p Its this personal attention dod makes Dick such a good neighbor. 
And such a natural for a State Farm agent. So who better to handle their 
insurance than Dick? When they stop by his office, he sits down with them, 
goes over their coverage and helps make sure its up-to-date. Its called a 
Family Insurance Checkup. The advice is free — tbe decision is theirs. 
State Farm? Its about small towns. And good neighbors who 


are there for you. Like a good 1 


or, State Farm is there- 
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GeoLocy 
Birth Or A New Sea? 


or several years, scientists have 
Fs that the Bering Glacier, 
a massive ice sheet ending near 
the Gulf of Alaska, has been retreat- 
ing, causing the glacier to “calve” large 
icebergs into an ever-deepening lake at 
its foot. Studies conducted by the Unit- 
ed States Geological Survey indicate 
that the glacier, the second largest in 
North America, *may be in the process 
of creating a new arm of the Gulf of 
Alaska," says Bruce Molnia, leader of a 
1992 expedition to the glacier. 

A thin strip of sand called Seal 
Beach is thought to be the only natural 
barrier between the glacier's danger- 
ous icebergs and nearby shipping 
lanes in the Gulf of Alaska. Tankers 


use these shipping lanes to transport 
oil loaded at the port of Valdez. 

“If the Seal Beach complex fails,” 
warns Fairbanks glaciologist Dennis 
Trabant, “the Bering system would 
open up into a huge area on the order 
of Yakutat Bay or Icy Bay. It would lit- 
erally change the coastline of Alaska.” 

Two new discoveries paint an urgent 
picture of the situation. First, seismic 
data indicate that the bedrock is far 
below the Seal Beach sand. If the 
beach erodes away, there will be no un- 
derlying rock to prevent large icebergs 
from floating into the gulf. 

Second, and per- 
haps more impor- 
tant, scientists have 
learned that Vitus 
Lake, a deep lake 
that extends be- 
neath the base of 
the glacier, is mostly 
saltwater. “Icebergs 
will persist for years 
in fresh water,” ex- 
plains hydrologist 
John Gray. But ice- 
bergs disintegrate 
more quickly in the 
ocean, dà to 
some stud- 
ies. "We es- 
timate that 
about 90 
percent of 
Vitus Lake 
is dilute 
seawater," 


Bering says Gray. 
bae riara He 
center top), that the salt 
Fapumdum sme v may be con- 
will become an open sea. A tributing to 


beach (bottom of painting) that the glacier's 


bergs will prend T 
Addition- 
a few islands. all, Tra- 
bant's radar 


studies have detected several canyons 
under the glacier that would become 
fjords should the beach erode away. 
— Michael Carroll 


BIOHERBICIDES 
Weep WHACKERS 


n the war against weeds, a plant pathologist is working on a weapon that doesn’t require harmful 
chemicals. Raghavan Charudatton of the University of Florida’s Institute of Food and Agricultural 


Sciences in Gainesville identifies fungi that cause diseases in weeds. These are developed into 
bioherbicides. "I spray on the fungus, it kills the weed, and then the fungal population goes down," 
explains Charudattan. He has patents on two such microorganisms, which con help control water 
hyacinths and hydrilla, both nuisances in Florida's waterways. Brn basy savor ds NR 
enough to kill the fungi, so they pose little threat to human health.—Mariette DiChristina 


SCIENCE CSI TECHNOLOGY 


‘STEVE KARP 


Ejected from the second-s! 
stored in a canister att 


LAUNCHING 


booster of a Delta Il rocket, a small 
to the booster. A brake/cutter as: 
the tether as it unwinds, then severs it to sling the payload into space. 


tether, says project director Jim 
Harrison of the Marshall Space 
Flight Center in Huntsville, Alo 
Future payloads, even space 


draws out a tether 
above the canister slows 


Ngineers at NASA have pio- : shuttles, might be lowered to £ mained orbiting Earth at a 

neered a new way to pro- £ Earth from o space station us- € speed of 18,000 mph. 

pel spacecraft through ing a similar technique. prings popped the box free, 
space, using a surprisingly low- : NASA hopes tethers can ind its outward momentum 
tech approach: tethers. someday replace expensive 


In a recent experiment, a 
57-pound aluminum box was 
launched at the end of a 12. 
mile-long synthetic cord no 
thicker than kite string. After 


booster rockets to propel satel- 
lites into higher orbits or cast 
probes across the solor sys- 
tem. Rockets still would be 
necessary to overcome Earth’s 


strength, polyethylene material 
used in bulletproof vests and 

ite string. A brake slowed the 
tether as it was close to fully 


the cord unwound at 450 gravity and reach orbit, but 

miles up, it was severed, hurt; once in orbit, a tethered object 

ing the box to Earth along a could be moved about accord- 

precise course. It disintegrated £ ing to a concept that is os sim- £ predetermined moment, sling- 
in the atmosphere off the west : ple as a child's sling. ing the box along the proper 
coast of Mexico. The $10 million SEDS exper- jjectory. 


Known as the Small Expend- 
able Deployer System (SEDS), 
the experimental device 
demonstrated that engineers 
could aim a payload with a 


iment, launched in March, 
rode to orbit on a Delta II rock- 
et whose primary mission was 
£ the deployment of a military 
navigation satellite. The alu- 


In coming months, NASA will 
use a tether to loft a small 
im-radio satellite, adding 

me 300 miles to its or- 

— David Graham 


MEDICINE 


No NEEDLES 
NEEDED 


you can see what look like tiny 
shooting stars. They're actually 
white blood cells crossing your retina. 
A healthy person sees too many cells 
to count. But an anemic person, such 


|: you look up at a clear, blue sky, 


24 © POPULAR SCIENCE AUGUST 1993 


as an AIDS patient, can estimate his 
own white blood cell count by compar- 
ing what he sees with color plates 
showing varying degrees of star 
density. Researchers from Northwest- 
ern University and Rush-Presbyteri- 
an-St. Luke’s Medical Center in 
Chicago who developed the method 
say it could educe the number of 
blood samples that must be drawn 
from patients. 


MoLECULES 
NEON BUCKYBALLS 


hemists at Yale University have 

discovered a “window” in buck- 

minsterfullerenes, or buckyballs, 
the all-carbon molecules shaped like 
soccer balls [“Buckyball: The Magic 
Molecule,” Aug. '91]. By forcing an 
atom of neon through the window 
opening, a team led by chemist Martin 
Saunders has created the first neon 
compound ever known. The chemists 
can perform the same trick with 
helium. 

Until this discovery, scientists did 
not believe that stable compounds of 
neon or helium could exist. But Saun- 
ders and his colleagues demonstrated 
that a gas such as neon can be incor- 
porated in buckyballs by heating the 
carbon molecules to at least 600°C in 
the presence of the gas. The heat ap- 
parently breaks one of the bonds link- 
ing adjacent atoms in the buckyball, 
and a neon or helium atom can pass 
through the opening to enter the hol- 
low center of the molecule. When the 


MARTIN SAUNDERS/YALE UNIVERSITY 


This carbon buckyball with a neon atom inside is 
the first stable neon compound ever identified. 


temperature falls, the window closes, 
and the gas atom is trapped inside the 
carbon cage. 

Saunders says buckyballs filled with 
radioactive tracers could be used to 
track ocean currents or, by adding a 
tracer tag to each oil shipment, catch 
polluters responsible for oil spills. For 
example, buckyballs could be filled 
with a rare helium isotope that can be 
detected in very small concentrations. 
"If one microgram of the helium-doped 
buckyballs were dissolved in an 
Olympic-size swimming pool and the 
water was thoroughly stirred," says 
Saunders, “we could measure the heli- 
um from the buckyballs using only a 
single drop of water." 


WEATHER 
Stairway To THe Sky 


torm clouds store tremendous 

amounts of electricity, but what 

causes the spectacular short cir- 
cuit we call lightning? Atmospheric 
scientists have long puzzled over the 
mechanism that initiates lightning 
and have never understood why light- 
ning strikes in a zigzag path. 

Now Los Alamos National Laborato- 
ry plasma physicist Robert Roussel- 
Dupré and his collaborators— 
Alex Gurevich of Moscow’s Lebedev 
Institute of Physics, Genady Milikh 
of the University of Maryland, and 
Tom Tunnell of EG&G Energy Mea- 
surements—have proposed a cosmic 
ray theory that could explain the 
mechanism that sparks lightning and 
also its distinctive pattern. 

Cosmic rays are high-energy pro- 
tons and other particles from space 
that continually bombard Earth. 
According to the new theory, cosmic 
rays that collide with air molecules 
knock off electrons and send them 
downward at high speed. Propelled 
along by the electrical field within a 
thunderstorm, the electrons collide 
with additional air molecules to create 
a cascade of electrons. These electrons 
pool up at the base of a storm cloud. 
Then, millionths of a second later, cos- 
mic rays knock another electron off an 
air molecule. The electrons pooled at 
the cloud’s base accelerate the new 
electron downward to create a second 
cascade. The result: A series of ionized 
pathways advances to the ground, and 
lightning soon crashes toward Earth 
in zigzags.—Ray Nelson 


DARK MATTER 
Ow Meta. Ais SEARCH 


n their search for “dark” matter, French astro- 

physicists are using lead bars found in a Roman 

ship sunk more than 15 centuries ago off the 
coast of Great Britain. According to the big-bang 
theory, most of the mass of the universe consists 
of dark matter, which is invisible. The detection 
of dark matter, which exerts a gravitational pull, 


Mixed with sodium bicarbonate, one metric ton of PCB-tainted soil can be cleansed per hour in a rotary 
reactor. The PCB-treatment technology is an alternative to incineration. 


POLLUTION 
Recipe For PCB 
DESTRUCTION: 
App BAKING SODA 


omehow the United States has to 
clean up the hazardous PCBs that 
taint an estimated 900 million 
metric tons of soil. But incineration, 
the most common treatment, can be 
costly, risky, and unpopular. It’s 
enough to give officials an upset stom- 
ach. The cure? Sodium bicarbonate, 


Load bars recovered from a saskan ship coud 
help sdentists detect the “missing mass.” 


would provide scientists with evidence that the universe will eventually cease expanding. 


Bolometers, instruments 


used to detect subatomic particles of dark matter, must be shielded from 


radiation to be effective. Even the extremely small traces of radiation emitted by a laboratory lamp 
can hamper the detection of particles that collide with the bolometers. 

In a French underground laboratory in the Alps, the bolometers are first shielded from cosmic rays 
by 1,780 meters of rock. For protection against the traces of radiation emitted by the rocks them- 
selves, the bolometers are placed inside a box made of the Roman lead, which emits far less radio- 
tion than today’s lead. Once it is mined, the ore used to make lead is no longer exposed to radioac- 
tive elements in the surrounding rock, so its radioactivity drops off over time.—Bruce Gain 


say researchers at Battelle’s Pacific 
Northwest Laboratories in Richland, 
Wash. The well-known antacid can 
detoxify PCBs for one-fourth the cost 
of incineration. 

PCBs, or polychlorinated biphenyls, 
are long-lasting industrial chemicals 
once used in transformers and lubri- 
cants. Production was banned in 1976 
after they were linked to cancer. 

In the Base Catalyzed Destruction 
process developed by the EPA with 
Navy funding, Battelle researchers 
blend small amounts of sodium bicar- 
bonate—commonly known as baking 
soda—with contaminated soil. The mix 
is heated to 350°C in a rotary reactor. 

Hydrogen from the sodium bicarbon- 
ate replaces chlorine and other halo- 
gen molecules in the PCBs. The result 
is soil that contains less than two parts 
per million (ppm) of PCBs (far less 
than the EPA’s 50 ppm limit), some 
sodium chloride (salt), and a nontoxic 
biphenyl. Conventional gas-cleaning 
equipment handles emissions. 

In comparison, incineration requires 
expensive higher-temperature com- 
bustors to destroy PCBs, and it pro- 
duces emissions that can contain trace 
amounts of carcinogenic dioxins. 

The new treatment system is 
portable. In addition to PCBs, it can 
handle dioxins, pesticides, and other 
hazardous organic compounds. After 
completion of a pilot program, re- 
searchers will conduct a larger-scale 
test at a Navy site in Guam.—M. D. 
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What it takes to cut it 
as a Consumers Digest Best Buy 


You dont get named a Consumers Digest Best Buy 
without working at it. You have to be an outstanding 
value. Thats the Dremel 1671 Scroll Saw. 

The Dremel 1671 has a lot of features that make it a 
pleasure to use. It has two cutting speeds and a power- 
ful motor that lets you buzz through wood up to two 
inches thick, as well as sheet metals and plastics 


£ 


A 16-inch throat and the 
ability to cut from both the front 
and the side, means you can handle 
large work pieces. 

The saw accepts both £> 
plain- and pin-end 
blades, for the great- 
est possible cutting / 
versatility. The see- 
through blade 
guard pivots 
out of the way 
for easy blade changing 
And a convenient sawdust 
blower keeps your cutting line clear for accurate cuts. 


| vibration to a minimum. P 


The sturdy, 12-inch cast aluminum table is adjustable 
from 0° to 45? for accurate bevel cuts up to 1-inch thick. 
Of course, not all the features of 
the Dremel 1671 Scroll Saw are as | 


obvious. A special mechanism B 


quickly stops cutting action if 
the blade breaks. And the 


heavy cast-iron base keeps 


Tou, 


: -— 
R 
$ F So if you're searching for the 


perfect scroll saw for your craft 
or other woodworking projects, 


check out the Dremel 1671 


And see why Consumers Digest placed it a 


cut above the rest. P m 
EN 


For a free copy of the Dremel Scroll (BESTE 
Saw Blade Application Guide write to: ul 
err 


Dremel, Dept. S-PS, PO. Box 1468, 
Racine, WI 53406-1468. 


DREMEL 


AUTOMOTIVE 


MazpA Meets Miter 


azda claims to have leapt 
M of turbocharged perfor- 

mance and lean-burn efficiency 
in a single bound with a Miller-cycle 
engine, a variation of the conventional 
four-stroke Otto-cycle combustion pro- 
cess that is the basis for most passen- 
ger car engines today. Mazda says the 
engine delivers 50 percent greater 
torque than a conventional four- 
Stroke engine of the same displace- 
ment while improving fuel efficiency 
10 to 15 percent. 

The benefit of the Miller cycle is that 
it lowers the compression ratio of a su- 
percharged four-cycle engine to pre- 
vent engine knock, while retaining the 
normal expansion ratio (the ratio be- 
tween the volume of the cylinder with 
the piston at top dead center and the 
volume at the bottom of its stroke). 

Supercharging typically increases 
engine torque in proportion to the 
amount of intake air. But supercharg- 
ing also can result in engine knock be- 
cause of premature combustion. Low- 
ering the compression ratio is the 
usual solution, but that results in a 
lowered expansion ratio and de- 
creased efficiency. 

In the Miller cycle, a positive-dis- 
placement supercharger forces air 
into the cylinder while the intake 
valve is held open until the piston is 
one-fifth of the way up from bottom 
center—creating, in effect, a short- 
ened compression stroke. The screw- 
type supercharger provides additional 
air, so that when the intake valve does 
close, the cylinder of Mazda's new en- 
gine still has about twice as much air 
as a conventionally charged cylinder, 
despite the shortened compression 
stroke, while the full expansion ratio 
is maintained. 

Conceived of by American Ralph 
Miller in 1947, Miller-cycle engines 
have been used in ships and power 
generators. Kouichi Hatamura, who 
led the development of the engine for 


The Miller-cyde engine shortens the compression 
stroke, while leaving the expansion stroke 
intact—improving torque and fuel economy 
without preignition. 


Mazda, says that adapting the tech- 
nology for cars requires a compact, 
high-efficiency air compressor—con- 
ventional turbochargers and super- 
chargers just can’t generate the vol- 
ume of air required. 

Mazda teamed with heavy equip- 
ment manufacturer Ishikawajima- 
Harima Heavy Industries Co. to 
develop a belt-driven, screw-type com- 
pressor supercharger. The new super- 
charger is expensive, which is one rea- 
son Mazda doesn’t plan to use the 
Miller-cycle engine in small cars. 
Lean-burn technology makes more 
sense there, according to the company. 
Mazda is also working on applying the 
Miller cycle to rotary engines. 

The engine will be mounted in a 
new production car “in the near fu- 
ture.” Bets are it will be unveiled at 
the Tokyo Motor Show in the fall. 
—Dennis Normile 


MaxiNG Yaw A Yawn 


icture entering a slippery corner 
p: feeling the beginning of a 

dangerous skid when the throttle 
automatically cuts back, and each indi- 
vidual wheel brake on the car begins to 
modulate itself until the skid is cor- 
rected and the car is back under con- 
trol. The ability to control a vehicle's 
yaw rate—the slip angle of its wheels 
during cornering—should be one of the 
next major frontiers in improved auto- 
motive safety. 

On-board yaw-control systems are 
being developed by a number of auto- 
motive suppliers, and GM's Corvette 
Group is among those encouraged by 
early yaw-control system tests. Robert 
Bosch, the German electronics and an- 
tilock brake system giant, is nearing 
production on what it calls VDC—Ve- 
hicle Dynamics Control. Its competitor, 
ITT Teves, is also working on a similar 
system. 

According to Dr. Norbert Rittmanns- 
berger, head of Bosch's ABS, Chassis 
and Safety Systems Division, the heart 
of VDC is a chassis-mounted computer, 
which gets its inputs from the vehicle's 
ABS wheel-speed, traction-control, and 
steering-angle sensors, as well as the 
engine controller. Using these signals, 
the chassis computer constantly com- 
pares the vehicle's real-time direction- 
al travel with a program of "ideal" 
strategies; it gives self-corrective ac- 
tion (including throttle and brake con- 
trol) if the driver enters a spin. 

Look for VDC to enter the produc- 
tion stage in 1995 or 1996, says 
Rittmannsberger.—Lindsay Brooke 
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AUTOMOTIVE 


Tuis Is 
REALLY Nor 
Your 
FATHER’S 
OLDSMOBILE 


BY RICHARD STEPLER 


curves of this sedan will you find 

badge that says Oldsmobile. 
When it’s introduced in the spring 
of 1994 as a ‘95 model, you'll see 
only the Aurora name—inside and 


| n fact, nowhere on the striking 


with a 110.7-inch wheelbase. Auro- 


out. The car even eschews Old's to's price tag? About $32,000. 
rocket symbol, using a stylized A in- What do you get for that kind of 
stead. Only the face of the radio money? Aurora’s features are pretty 


much state of the art. Power comes 
from a fouriter, 32-valve double- 
overhead-cam V8 that produces 250 
hp at 5,600 rpm and 260 lb.-ft. of 
torque at 4,000 rpm. The service life 
of the engine's platinum-tipped spark 
plugs is 100,000 miles. In the event 
of coolant loss, the engine has a 
“limp-home” mode that cuts fuel de- 


says Oldsmobile, and, of course, 
you'll only be able to buy the car at 
Oldsmobile dealers. 

For looks nonwithstanding, Aurora 
is indeed an Oldsmobile, perhaps the 
most troubled of GM's divisions. Olds 
hopes to end its recent sales decline 
with this new flogship, competing 
with the likes of Acura, Infiniti, and 


Lexus. “Aurora is a no-excuse car,” — : livery to four cylinders, with the re- 
says Oldsmobile’s Brian Kearney. maining four providing power for a 
“We want to do to the Japanese 50-mph top speed. The four non- 
what the Japanese did to the firing 

Germans.” 


The overall length of Aurora is 
205.4 inches, riding on a 113.8- 
inch wheelbase. By compari- 
son, the Olds 98 is 
205.5 inches 
long, 
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Aurora's sleek lines net the four-door sedan a 0.32 coefficient of drag. Exterior chrome trim is minimized. 


cylinders pump enough air to prevent : speed. The advantage is that the 


£ engine damage from overheating. — : change in assist rate is transparent 
The transverse-mounted V8 drives — to the driver. 
the front wheels via equaHength half : In test drives, | found that it all 
shafts that effectively eliminate works os advertised, even in aggres- 
torque steer. The transmission is on — : sive driving maneuvers. Aurora cor- 
electronically controlled fourspeed — : ners flat, with precise steering, and 
‘automatic with driverselectable nor- : in hard braking the car shows little 


mal and performance modes. The 
suspension is independent, front and 
tear. In the front there’s a modified 
Macpherson strut, while the rear is a 
semitrailing arm design. 

Aurora's power steering has a 
unique twist: It uses a permanent 
magnet to vary infinitely the 
amount of assist provided, 
based on vehicle 


dive. Steering effort in the proto- 
types | drove seemed too high at 
low speeds, but this will be corrected 
on production models. On the road, 
the high, 25-hertz natural frequency 
of Aurora’s body structure gives the 
cor o solid feel. 

Safety systems include disc brakes 
on all four wheels, with a Teves anti- 
lock system, plus a fullspeed Teves 
traction-control system. Unlike low- 

speed traction-control systems that 
typically function at speeds below 
25 mph, Aurora's system sends 
more power to the wheel with the 
most grip at speeds up to 138 mph. 

There are driver- and passenger- 

į side air bags, adjustable three-point 
seat belts, and well-supported seats 
for four passengers. 


=I 


Name CHANGES 
Honpauzu? 


arrangement for Honda to sell 

Isuzu’s mid-range Rodeo model in 
the United States. The vehicle won't 
be changed much, aside from an 
anointment with the Honda badge and 
new model name. 

Rodeos are assembled at the Sub- 
aru-Isuzu America plant in Lafayette, 
Ind., which will be able to supply 
20,000 relabeled Rodeos during 1994. 

The move reflects belt-tightening in 
the Japanese automotive industry. 
Isuzu has decided to stop building cars 
and concentrate on trucks. Honda ben- 
efits by adding a four-wheeler to its 
lineup without investing in developing 
a homegrown truck. 

All but the entry-level version of 
Isuzu’s Rodeo have been upgraded for 
1993 with the 175-hp, single-cam V6 
engine found in the base-model Troop- 
er. The power plant replaces a slightly 
smaller one built by General Motors. 
—Stuart F. Brown 


I and Honda are working out an 


NAVIGATION 


Don’t Touch Tuar Dia 


ou won't be completely free to 
Ye your eyes on the road but 

you will be able to keep your 
hands on the wheel using a new Sanyo 
Electric Co. navigation system that re- 
sponds to spoken commands. 

As with other navigation systems, 
the destination must be input by man- 
ual selection from a map or a menu. 
The system automatically selects a 
route and displays it on a map. At this 
point, voice recognition allows the user 
to verbally ask for a more detailed map 
or a map showing either the destina- 
tion area or the present location. 

In all, the system recognizes 14 com- 
mands, including commands to switch 
to a CD player or television. The sys- 
tem can only handle one user, who 
must input his or her voice by speak- 
ing each of the 14 commands once. 

Other voice-control or voice-input 
features may be added to match ad- 
vances in voice-recognition technology. 
A navigation system including the 
voice-recognition feature went on sale 
in Japan this spring for $2,740. A four- 
inch liquid-crystal display with TV 
tuner is sold separately for $1,480. 

The system is not currently avail- 
able in the United States. Sales de- 
pend on the availability of digitized 
maps.—D. N. 


One Detector 
Does It All 


perWide 
LASER 


Su 
RADAR+ 


Passport 4500 SuperWide 


Complete SuperWide radar protection 


Complete laser protection. 


| Only one detector. 


anufactured in the USA. 


ESCORT produ 


Passport 4500 SuperWide detects 
every type of radar and laser includ- 
ing the new SuperWide Ka radar 
frequencies recently put into opera- 
tion. Only Passport 4500 SuperWide 
provides protection this complete. 
And with exclusive patented technol- 
ogy and features, you get all of the 
incomparable performance you've 
come to expect from Escort. 
SuperWide radar protection. 
Complete laser protection. Only one 
detector. And only from the detector 
professionals at Escort. 


To order, call toll-free: 


1-800-433-3487 


Passport’ 4500 SuperWide $229 


plus shipping & handling. Ohio res, add 6% sales tax. 


Ask About Our “Best Detector Ever” 
Money Back Guarantee 


ESCORT 
> Department 401683 


5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 


ESCORT. 


The Innovative ad 


haton 


Now you can have complete weather 
information literally at your fingertips with the 
Weather Monitor II. Sophisticated in design, 
yet easy to operate, it's as miraculous as the 
weather itself. 


FEATURES INCLUDE: 
inside & Outside Temps 
*Wind Speed & Direction 
*Inside Humidity 


*Time & Date 
Ss 


*Highs & Lows 

Instant Metric 
Conversions 

Outside Humidity 

& Dew Point Option 

Rainfall Option 

* Optional PC 
Interface 


Barometer 
*Wind Chill 
Alarms 


WeaTwer Monitor Il 


THE PROFESSIONAL 
Home WEATHER STATION 


Order today:1-800-678-3669 « PS6. 
M-F 7 am. to 530 pm. Pacific Time « FAX E] 
MC and VISA * One-year warranty * 30-day money-back guarantee 


DAVIS INSTRUMENTS 3465 0. 


E, HAYWARD, CA 94545 


Audio Catalog 
We manufacture speakers and music systems 
designed by Henry Kloss (founder of AR, KLH 
& Advent), and sell them factory-direct. We 
also sel components from Philips, Pioneer, 
Denon, and others. Because we sell factory- 
direct, you can save hundreds of dollars. 
Call 1-800-FOR-HIFI 


We Know How To Make Loudspeakers. 


CAMBRIDGE 
SOUNDWORKS 


154 Califomia St., Suite 126A, Newton, MA 02158 
InCanada:|-800-525-4434 Fax: 617-332-9229 
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PEOPLE WHO 


KNOW RECYCLE" 


When you dump the 1 
used motor oil A 7 1 
from a single oil dh a 


change in the trash, pour it on the ground, or toss 
it into the sewer, it seeps down into the water 


table and ruins 1,000,000 gallons of fresh water. 


In fact every year “do-it-yourselfers” 
improperly dispose of 

220,000,000 gallons of used 

motor oil. That's why 

|! GALLON, Valvoline Environmental 
OF USED! 
IOTOR OIL 
diu 
1 MILLION 


Services is so important. 
Now you can take all of 
your used motor oil down 
to a participating retailer, 
where they'll collect it 
for free. Then Valvoline 
arranges to pick it up 
and recycle it. So 

look for the Valvoline 
Environmental Services 
logo at fine retailers 

" everywhere and 

recycle your used motor 


you're not a part of the solution, 


a part of the problem. ~ 


PEOPLE WHO KNOW 
ENVRQNICES —— USEVAYOLINE- 


AUTOMOTIVE * 


The new Acura pum coupe (above) features 


HIGH-TECH INTEGRA 


ondo's relentless pursuit of superior engine 
H technology, even for its low-priced lines, 
may hove reached a pinnade in the 1994 
Acura Integra. 
The 103.1-inch-wheelbase Integra, with a base 
price of roughly $18,000 to $19,000, can be 


| viewed as either a pricey small car or one of the 
|. more diminutive luxury cars. In any cose, itis an 


| auia passenger package offered 


ose 
faen mae N rer iade 


| oron aggressively styled two-plustwo 
| Four ellipticatprojection headlamps, and eo 


proximate diameter of an orange juice con, give 


| the front end a distinctive look. 


But what sets the Integra apart is Honda engi- 


| neers deliberate effort to eschew the trend to 


ward relatively large V6 power plants in favor of 
stretching the potential of a relatively small-dis- 
placement 1.84iter four-cylinder engine. 

In the double-overhead«cam VTEC version, 
which generates 170 hp at 7,600 rpm, the 
Integra engine produces 94.4 hp per liter, "e 


distinctive elliptical-projection headlamps (inset). 


1 engineers to claim the highest piston speed in 
: the world for a mass-production engine. 


Since high piston speed, in the real world, is 


1 normally inverse to long life, the source of this 

; pride is intriguing. As it turns out, the confidence 
comes from the use of an unusual bearing mate- 
$ riol originally developed for Honda's now-defunct 


Formula | effort. The bearing material, based on 
new crystalline structure for the zinc alloy used 
the Formula |, is created by precise control of 
the curent in the plating process. The material 
has a microscopic structure of tiny pyramid- 
shaped molecules, which retain oil at high 
speeds, extending bearing life by as much as 35 
percent, according to Honda, 

The new bearing material allows a rush of 


1 goins—narrower bearings, a shorter crankshaft, 


stiffer engine, higher rpm, lower friction, and 
higher output. 
Despite the high power peak, Honda's third- 
generation VTEC vari valve system 
makes the engine eminently drivable. The VTEC 
system uses an ingenious doubledobe com that 
provides two distinct valve actuation curves. For 
the new engine, a double intake runner is added, 
and the valve-phase actuation point is lowered. 
The result is a virtually flat torque curve. How 
flat? For a drive on Honda’s Tochigi road course, 
two gears are adequate for most of the course, 
pulling from just over 2,000 rpm to the weird, 
ilky-smooth 8,000-pm redline. 
The automatic transmission, long a Honda 
weak point, is now smoothed out with fuzzy log- 
;, and the power«teering gear finally is linear 
ond positive. The added travel of the suspension 
soaks up bumps, but suspension tweaks improve 
handling. Finally, Honda stiffens the linkage on 
manual gearshift, improving what already was 
ee of the smoothest shift linkages in the world. 


JOHN B. CARNETT 


Why UsE VALVOLINE? 


Or ALL THE LEADING MOTOR OILS, 
IT's THE #1 CHOICE Or 


INDv 500 CHIEF MECHANICS, 


DAYTONA 500 CHIEF MECHANICS, 


BajA 1000 MECHANICS, 
NHRA MECHANICS, 
AND SCCA MECHANICS 


For Use IN THEIR RACE Cars, 
AND IN THEIR Own Cans. 


Any More QUESTIONS? 


PEOPLE WHO KNOW USE VALVOLINE* 


VALVOUNE INC. A SUBSIDIARY OF ASHLAND Oi, INC. ZEE @ LEXINGTON, KY 40509 ©1993 


AUTOMOTIVE 


MOTORCYCLES 
BRITTEN”S BREAKTHROUGH 


team at a major motorcycle manu- 

facturer, you might feel a bit intimi- 
dated by what John Britten of 
Christchurch, New Zealand, has done 
—by himself. 

Britten's hand-fabricated Daytona V- 
1100 is a brilliantly unorthodox racing 
bike. Dramatically frameless in its con- 


Į: you were part of an engineering 


girder, remains supple during hard 
braking—overcoming a shortcoming of 
familiar telescopic forks. 

A patent is pending on the “skin and 
bones” method Britten developed for 
fabricating the swing arm, fork gird- 
ers, wheels, and seat-supporting sub- 
frame from a mixture of carbon-fiber 
and Kevlar by winding filaments 
tightly around grooved spools, then 
adding sheets of woven carbon fabric. 

The inventor designed, cast, and 
machined the entire engine except for 
ultralight pistons borrowed from a 
Formula One racing-car 


Everything centers around the minimalist Britten 
racer’s fierce and narrow engine, which uses 
featherweight titanium valves and connecting rods. 


struction, the machine’s components 
are all hung directly onto the engine, 
an aluminum V-twin of either 1,000-cc 
or 1,100-cc displacement. The rear sus- 
pension uses a swing arm pivoting on 
the rear of the engine casting to actu- 
ate, through a linkage, a shock ab- 
sorber nested in the front of the engine. 
The front-suspension arrangement, 
which Britten calls a double-wishbone 


engine. Pairs of custom- 
designed fuel injectors 
nourish the cylinders, 
which use a sky-high 
13.7:1 compression ra- 
tio. A serpentine belt 
drives twin overhead 
camshafts opening four 
valves per cylinder. At 
9,500 rpm, the V-1100 
racing engine develops 
170 hp and massive 
amounts of torque. With 
a weight of only 303 pounds, it's a po- 
tent competitor that, in its 155-hp, 
1,000-cc version, has won the last 20 
consecutive races it has entered in 
New Zealand. 

Motorcycle mavens with $75,000 to 
invest can order one of the two re- 
maining road-going racer-replicas, 
with muffled 1,000-cc engines and 
electric starters, among the ten that 
are being hand-built. So far, eight en- 
thusiasts have voted with their wal- 
lets for Britten's singular vision of 
what a motorcycle should be.—S. F B. 


INTERIORS 
How Hor Was I? 


hot? Take a look at the temperature chart below, which assumes an ambient temperature of 


T: interior of a car parked in the sun with the windows closed can get awfully hot. Exactly how 


105°F. All temperatures are in degrees Fahrenheit. 
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MINICARS 
Topay’s Topay 


onda’s Today is one of those 
Japanese minicars that some- 
times begin and end a discussion 
on how far the search for fuel economy 
can take you. The car is a byproduct of 
Japanese licensing restrictions that en- 
courage development of cars with en- 
gines displacing less than 750 cc and 
with diminutive chassis and bodies 
that fit neatly on narrow Tokyo streets. 
The Today was redesigned this year 
to incorporate a longer nose, side-door 
intrusion beams, and a less flammable 
interior—all improvements that ad- 
dress a growing demand for safety fea- 
tures in Japanese cars. The Xi version 
uses a 656-cc, three-cylinder, SOHC 
engine that produces roughly 58 hp at 
7,300 rpm. The 90-inch-wheelbase car 
thus is strongly reminiscent of the first 
Honda 600s, which were once imported. 
A short test drive reveals that the 
tiny sedan has more potential for fun 
than for performance or utility. And 
combined with a price of about $9,000 
for the Xi version, the Today is an un- 
likely candidate for export. 


Honda's is safer and sh, 
ins expense — 


ALTERNATIVE FUELS 
CHEAPER THAN Gas? 


carce as they are, alternative, pol- 

lution-reducing fuels are slowly be- 

coming available to the driving 
public, particularly in areas like Los 
Angeles, where their use in corporate 
fleets is being mandated. 

According to Runzheimer Interna- 
tional, which surveys gasoline prices 
nationally, the comparable prices per 
gallon of gasoline, liquid propane gas 
(LPG), compressed natural gas (CNG), 
and 85 percent methanol are $1.26, 
$1.23, $.73, and $.86, respectively. En- 
ergy content changes the picture con- 
siderably, however: LPG has only 71 
percent the Btu content of gasoline, 
compared with 17 percent for CNG and 
60 percent for methanol. PE] 


NRI knows: The best way to learn to 

s computers is to actually 
build a state-of-the-art 
computer from the 


service to 


keyboard up. 


NEW! 
486SX/25 MHZ 
MINI-TOWER COMPUTER! 
THE MOST POWERFUL 
COMPUTER AVAILABLE . ~ 
IN HOME STUDY | 


TODAY! A 
mi a. 


inm. 


TRAIN WITH THE LEADER - NRI 


Train with NRI and prepare for a high- 
paying position as a computer service 
technician, even a computer service 
business of your own! Regardless of your 
previous electronics background, you can 
succeed with NRI, the leader in career- 
building at-home electronics training for 
over 78 years. You begin with the basics, 
rapidly building on the fundamentals of 
electronics to master today's advanced 
microcomputer concepts. 


LEARN BY DOING 


NRI's highly acclaimed learn-by-doing 
approach gives you a complete under- 
standing of the intricate electronics behind 
the 1 meg RAM, 32-bit CPU computer 
system included in your course. You 
perform hands-on electronics experiments 
with your NRI Discovery Lab and digital 
multimeter, then build and test the 
powerful 486sx/25 MHz computer you 
train with and keep. You install the 1.2 
meg, 5-1/4" floppy disk drive, learning disk 
drive operation and adjustment. Later, you 
dramatically improve your computer's data 
storage capacity by installing a powerful 80 
meg IDE hard drive. You even learn to 
diagnose and service virtually any 
computer problem with the extraordinary 
R.A.C.E.R. plug-in diagnostic card 
and QuickTech diagnostic software 
also included in your course. 


STUDY AT YOUR OWN PACE 


With NRI, you study in the privacy 
and convenience of your own 
home — with your personal 
instructor and NRI's team of 
technical professionals behind you 
every step of the way. You learn at your 


own pace — no classroom pressures, no 
night school, no need to quit your present 
job until you're ready to make your move! 
Step by step you're guided through the 
assembly of a powerful 486sx-based 
computer system — the centerpiece of 
your coursework — complete with 
monitor, floppy drive, 80 meg hard drive, 
operating and applications software. 

You get the hands-on experience 
you need to troubleshoot any IBM- 
compatible computer, plus the confidence 
to tackle any service job you take on. 
What's more, you work with today's most 
popular integrated software package, 
Microsoft Works, learning to use its word 
processing, spreadsheet, database, and 
communications utilities for your own 
personal and professional applications. 

It's a fact: Only NRI gives you such 
thorough, effective training in computer 
servicing. And no other school gives you 
hand-on experience with a computer more 
powerful than the 486sx-based system 
included in your course. 

IBM is a registered trademark of International Business Machines 
NA 


Corp. RACER and QuickTech are registered trademarks of 
Ultra-X, Inc. 


SEND CAI 


Telecommunications 


[I Security Electronics [ Building Construction 
L] Electronic Music Technology 
O Basic Electronics © Automotive Servicing ^ | check for details 


MASTER YOUR FUTURE 


The Department of Labor forecasts over 
220,000 jobs for computer service 
technicians by the year 2005 — a full 38% 
increase over today's level. With the right 
training and skills, you can cash in on this 
wide-open opportunity and become a 
high-paid computer service technician. 
Whether you choose a full- or part-time 
job — or start a computer service business 
of your own — you'll be well prepared, 
continuously drawing on the real-world 
experience of your NRI training. Master 
electronics and computers the NRI way 
and master your future! 


LEARN MORE ABOUT NRI TODAY 


Send today for NRI's free, full-color catalog 
that describes every aspect of NRI's inno- 
vative computer training, as well as hands- 
on training in other growing high-tech 
career fields. If coupon is missing write to: 
NRI Schools, McGraw-Hill Continuing 
Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 


TODAY FOR FREE NRI CATALOG 
| AT. Schools pr poe un arn DC 20008 
& Check one FREE catalog only 


Prog 
C] MICROCOMPUTER SERVICING [ Desktop Publishing & Design 
E] TV/Video/Audio Servicing 


Computer Programminy 
arming fn Cer ith Windows 


Word Processing Home Business 
1 Bookkeeping & Accounting 


CO Industrial Electronics & Robotics [) Home Inspection 


| 
| 
| 
| 
[ Small Engine Repair | LI ramen, | 
l 
l 
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STEVE STANKIEWICZ 


ELECTRONICS 


A SHARPER IMAGE 


new kind of X-ray device that 
A detects details conventional sys- 
tems miss is attracting the at- 
tention of aeronautical and medical 
organizations. Invented by Richard 
Albert, now president of Digiray Corp. 
of San Ramon, Calif., Reverse Geome- 
try X-ray (RGX) produces vivid X-ray 
images on a computer screen nearly 
instantly in two or three dimensions. 
McClellan Air Force Base is using 
RGX to inspect damage and repairs on 
the radar-thwarting skins of its F-117 
stealth fighters. NASA also has pur- 
chased one of the $200,000 machines 
to be used as a corrosion-detection tool 
in its revitalization program for aging 
aircraft. And the Federal Aviation Ad- 
ministration is interested in RGX to 
detect plastic explosives and compos- 
ite and plastic handguns in luggage. 
The RGX process boosts image clar- 
ity by improving on X-ray system de- 
sign. With conventional X-ray sys- 
tems, rays emit from a small point 
and fan out toward the specified ob- 
ject, which is located some distance 
away in front of a large X-ray detector 
housing the film. Image fuzziness oc- 
curs because some X-rays scatter 
when passing 
through the ob- 
ject or bounce 
off the detector. 
With RGX, the 
process is re- 
versed. The ob- 


4 


-RAY SOURCE 


SCANNING X-RAY TUBE 


OBJECT 
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Giant CCD CHALLENGES Firm On RESOLUTION 


ill electronic cameras ever replace film-based photography? It's been predicted that ama- 

teurs will eventually flock to filmless cameras as prices begin to tumble, but that profession- 

als will continue to use film for years to come. The main reason experts don't expect the 
pros to use filmless cameras is the quality of the photographs these cameras take. At the heart of a 
filmless camera is a charged coupling device (CCD), which now is capable of capturing a total of 
ee A 
18 mil ixels. 

Recently, though, Dalsa Inc. of Waterloo, Ont., announced a major breakthrough in CCD technolo- 
gy with the introduction of a monster-size 2.5-square-inch chip called the Megasensor. (The average 
CCD in a good-quality camcorder is about the size of a dime.) Packed on the chip 
are 26.2 million pixels, which give it one-third better resolution 

thon Kodachrome film. Dalsa will initially price the 

Megasensor at $20,000 to $50,000 per chip. 

Although not competitive with film at that price, 

the Megasensor could eventually be used to pro- 
duce film-quality digital motion pictures for the- 
atrical release. It could also have medical, military, 


ject is placed close to a much larger 
scanning X-ray source, and a small de- 
tector is further away. 

Instead of film, the detector contains 
tiny crystals that light up when excit- 
ed by X-ray beams, creating an image. 
A computer processes the image into a 
digital X-ray. RGX greatly reduces 
fuzziness because errant beams are 
less likely to enter the narrower re- 
ceiving field of the small detector. 

For three-dimensional imaging, Di- 
giray mounts several detectors in tan- 
dem; a computer overlays the images. 
Colorization helps isolate elements vi- 
sually and a zoom-type feature makes 
it possible to locate, for example, a 
small crack in an engine block or cir- 
cuits in a computer chip. 

Because RGX reveals tendons and 
muscles, its potential medical uses 
are enormous. A 
3-D CAT scan de- 
vice is planned. 
—Scot Finnie 


FILM OR 


IMAGE 
onset —_INTENSIFIER 


LEAD SHIELDING X-RAY 
[uod detector or enter the 


sa 
gun Hla 
pistol. 


and scientific applications. 
— Daniel Grotta 


Famny Values? 


s video games and television pro- 

grams become more violent and 

risqué, efforts are growing to al- 
low parents to filter out objectionable 
broadcasts electronically or at least pro- 
vide guidance via a rating system. 

This month, Sega will add ratings to 
its nearly 400 Genesis games and CD ti- 
tles. Purchasers can choose from GA 
(general audiences) MA-13 (for more 
mature audiences), and MA-17 (adults 
only). Sega took action after the Toys R 
Us chain banned its Night Trap game 
from stores in Britain and Canada. In 
the game, players work to save scantily 
clad women from a serial killer. 

Nintendo, meanwhile, has rejected 
such ratings, calling them an excuse for 
not deciding beforehand what is accept- 
able in a video game. 

Parents could lock out violent TV pro- 
grams if an idea from Rep. Edward 
Markey ever comes to pass. While there 
is no formal proposal, the chairman of 
the House Energy and Commerce sub- 
committee has suggested that manufac- 
turers be required to build an anti-sex- 
and-violence control chip into new sets. 

One way such a filter might work 
would be through a data stream in the 
transmission signal with a code that in- 
dicated program ratings. The chip could 
then block reception of objectionable 
programming.—Mariette DiChristina 


HDTV 


RIVALs AGREE 
To Merce SYSTEMS 


roponents of several technologies 

vying to become the standard for 

high-definition television (HDTV) 
in the United States have agreed to a 
unified system. The compromise seeks 
to accommodate the competing needs 
of TV manufacturers, broadcasters, 
and computer makers. 

The Federal Communications Com- 
mission’s Advisory Committee on Ad- 
vanced Television Service will now re- 
view a single digital system proposed 
by a “Grand Alliance” of companies 
and organizations including AT&T, 
the David Sarnoff Research Center, 
General Instrument, North American 
Philips, Thomson Consumer Electron- 
ics, and Zenith Electronics. 


The alliance’s technical proposal 
embraces employment of progressive- 
scan transmission (in which entire pic- 
ture frames are transmitted sequen- 
tially) and the use of square pixels (in 
which the dots on a television screen 
are arranged in equally spaced rows 
and columns). Both of these design as- 
pects are important for the interoper- 
ability of HDTV with computers. In- 
terlaced-scan transmission, used in 
TV today, would be accommodated ini- 
tially for smaller TVs. 

The backers agreed that all HDTV 
receivers that measure 34 inches diag- 
onally or more will incorporate sets ca- 
pable of displaying 60 frames per sec- 
ond and 787.5-line resolution or 
higher in progressive-scan mode. All 
film material will be transmitted in 
that scan format from the outset. The 
alliance endorsed the objective of in- 
creasing progressive-scan transmis- 
sions to at least 1,000 lines as soon as 
possible and to eventually eliminate 
interlaced scanning entirely. A data- 
compression scheme known as MPEG- 
2 will be used. 

If the FCC approves the plan this 
year, regular HDTV broadcasts could 
begin in time for the 1996 Summer 
Olympics. At first, HDTV-capable sets 
are expected to cost $2,000 to $4,000. 
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SWITCHES 
CaP On, Rover 


hose commercials that urge you to 
T= on (clap, clap), clap off (clap, 

clap)” don’t tell the whole story 
about the Clapper device hawked 
endlessly on television during holiday 
seasons. Just ask a Northern Califor- 
nia woman who received one as a gift 
and promptly installed it on a lamp in 
her living room. Whenever someone 
knocks on the door, the woman’s eight- 
pound Maltese dog, Daphne, barks. 
But now, the light switches on and off 
ad nauseam until the Maltese calms 
down. 

According to manufacturer Joseph 
Enterprises in San Francisco, the 
woman is using the newest model, 
called the Smart Clapper, which 
comes with an “Away” home-security 
setting. Any moderately loud noise, 
such as a dog barking or even a table 
being bumped, activates the unit, 


which is installed between an appli- 
ance and an electrical outlet. But, 
says Daphne’s owner, the “At-Home” 
setting produces the same result. The 
gadget simply isn’t sensitive enough 
to differentiate between a double clap 
and a loud noise.—Sandy Reed 
Home ViDEO 
Guost Busters 
Are COMING 
V sets will soon be able to purge 
those pesky shadows that de- 
grade picture quality. Like a visu- 
al echo, ghosts are sometimes caused 
by a broadcast signal bouncing off a 
skyscraper or by an unshielded cable 
acting as an antenna [“Ghost 
Busters,” Nov. ’92]. 

Since ghosts are most blatant—and 
bothersome—on large-screen TVs, the 
first sets to be “ghost-cancellation- 
ready” will be projection-type sets sold 
under the Philips and Magnavox 
names. They will have a plug on the 
rear jack that accepts a ghost-cancel- 
lation processing box, which is about 
the size of a cable box. The TVs and 
the processor will be introduced si- 
multaneously in 1994. While the 
ghost-cancellation-ready projection 
TVs won't be sold at a premium, the 
ghost-busting box is expected to cost 
at least $300. Eventually, the ghost- 
busting circuitry will be built-in. 

The processor works with the Ghost 
Cancellation Reference (GCR) signal 
developed by Philips Laboratories and 
is already being broadcast by about 
100 stations.—Marcelle M. Soviero 


Radio 
READING Your Can STEREO 
eady to scan the car radio for some rock ‘n’ roll? The ability to selectively scan radio stations 


by program type is one of the advantages 


of a new technology called the Radio Broadcast 


Data System (RBDS). The RBDS signal allows broadcasters to transmit program format infor- 
mation (such as rock or classical) and call letters. The RBDS signals are incorporated into the nor- 
mal AM/FM signals and are currently being broadcast by more than 50 stations nationwide. 

Denon America has introduced the first car audio receivers capable of digitally displaying RBDS in- 
formation on an eightcharacter liquid-crystal display. The receivers feature a Traffic Announcement 


Identification mode that 


provides continual updates on traffic conditions. The Denon DCR-930R re- 


ceiver costs about $600 and features a cassette deck, Dolby C Noise reduction, and 30 station pre- 
sets. A less expensive model, the $450 DCR-730R, is also available. Blaupunkt, Onkyo, Philips, 
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HOME 
TECHNOLOGY 


No THREE Lime Pics 
Jokes, PLEASE 


ike to build your next home out of a 
[eea so environmentally sound 

that using it helps prevent air pol- 
lution? A material that insulates so 
well it puts conventional materials to 
shame? Try straw, says a tiny but 
growing number of American home 
builders. 

Matts Myhrman, president of Out 
On Bale in Tucson, Ariz., points out 
that the several million tons of straw 
burned each year could easily be turned 
into housing. All it takes is a concrete 
foundation, plus, of course, the straw. 
Bales of straw can be laid like bricks to 
form load-bearing walls or nestled into 
a wood frame that supports the roof. A 
gap can be left in the bales for windows 
and doors, or, if preferred, a chain saw 
can be used to slash through the walls 
to create openings. The finished prod- 
uct, coated with cement or stucco, is as 
fire-resistant and termite-proof as con- 
ventional construction. 

In addition to its low cost, straw 
traps air, giving a standard 16- to 23- 
inch-thick wall an R-value of between 
40 and 60, says Myhrman. The down- 
side: Building codes don’t yet recognize 
straw-bale construction. That may 
soon change, however. "We're negotiat- 
ing with city and county officials in 
Tucson to amend their codes," he says. 
—Jonathan Beard 


Straw houses, popular with early American 
sodbusters, are making a comeback in the 
Southwestern states. 
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THe House Tuar’s 
Like A HAMBURGER 


hat if designing a typical house 
Wee: like ordering a hamburg- 

er? Just as you can request a 
Whopper with tomatoes and extra 
pickles (hold the mayo), you might ask 
for a three-bedroom ranch with ener- 
gy-efficient windows and extra bath- 
rooms—and hold the patio. 

Sound appetizing? Then Roger Ras- 
bach’s new computer system is ready 
to take your order. Starting with any 
of 85 basic home layouts, the Houston 
architect’s computer program offers a 
smorgasbord of 50 options, such as the 
type of windows, the location of fire- 
places, and the slope of the roof. 

Another tempting option: For those 


who need to start small, several “ex- 
pandable” layouts can be enlarged a 
few years down the road with minimal 
trouble. The program also compares 
heating and air-conditioning costs for 
various sets of options, enabling buy- 
ers to select products that will save 
the most money over the long term. 

Like fast-food lunches, these homes 
will be less expensive than other ap- 
proaches. Because the structures will 
be built from preassembled insulated 
panels (layers of Styrofoam-like insu- 
lation sandwiched between boards), 
carpenters will have only a few dozen 
panels to bolt together—reducing la- 
bor expenses. In the Houston area, for 
example, a 2,500-square-foot layout 
would cost between $75,000 and 
$200,000, depending on options. The 
first prototype home is scheduled to be 
built near Houston this summer. 
—Robert Langreth 


JARED SCHNEIDMAN 


VENTILATION 
Don’t Be Square 


ll things being equal, round 
A ducts beat square ducts in creat- 
ing more efficient airflow. 

Now that furnace and air-condition- 
ing technology is approaching maxi- 
mum design efficiency, the ductwork 
that transports heated or cooled air in 
homes and businesses has taken on 
greater importance. 

Officials at ASHRAE, the Associa- 
tion of Heating, Refrigeration and Air 
Conditioning Engineers, caution that 
ducts must have the same interior sur- 
face area for any assessment to be 
valid. “I can design a square duct sys- 
tem that’s just as efficient as a round 
duct system,” says Jim Norman, tech- 
nical services representative for 
ASHRAE. “But if you have a round 
duct and a square duct with the same 
interior surface area, the round one 
will be more efficient.” 

Other experts counter that the real 
cost to consumers is inefficient heating 
and cooling due to the type—not the 
shape—of ductwork. Inefficient corru- 
gated or flexible ducts can create air 
drag, and improperly sealed joints can 
allow conditioned air to escape into 
wall cavities, attics, and other uncon- 
ditioned spaces.—Michael Morris 


AIR-CONDITIONING 
Coounc Dries Up 


be in hot wheels that drink—a 
lot—while they drive. 

Desiccant (derived from the Latin 
for “to dry”) wheels coated with white 
crystalline titanium silicate powder 
form the cornerstone of a new cooling 
system by removing up to 90 percent 
of the moisture from incoming air. The 
dried air is then chilled by adding back 
some moisture—much like the inex- 
pensive “swamp” coolers long em- 
ployed in arid climates. 

Patented by Englehard of Iselin, 
N.J., the new. wheel absorbs up to 
twice the amount of moisture as com- 
peting substances such as silica gel or 
lithium chloride. To dry the titanium 
silicate material, air heated by a gas 
flame is run through the other side of 
the wheel as it turns. 

A five-refrigeration-ton version of 
the system, dubbed Desert Cool, will 
be field-tested this year by its manu- 
facturer, ICC of Philadelphia; ICC 
plans a range of equipment sizes. 
—Mariette DiChristina 


T he future of air-conditioning may 


Mighty mouse: Mikita’s cordless tile cutter is 
strong enough to impress the pros. 


Power Toots 
Tue Bv Fire 


o expose its strengths and weak- 
T= we subjected the Mikita 
cordless tile cutter to the acid test 
by placing it in the hands of two pro- 
fessionals who were replacing some 
flawed marble tile. 
The Mikita, whose blade and water 
bottle distinguish it from the compa- 


ny's cordless saw [“Home Newsfront,” 
July], surprised both of our craftsmen. 
Due to its low rpm, it made clean, easy 
cuts through marble tile without chip- 
ping. The pros also praised the unit's 
water-feed system, and they quickly 
learned to fine-tune the valve to ad- 
just the water flow for optimal cooling 
and lubrication. An extension cord can 
cause accidents, so the pros appreciat- 
ed the absence of one. 

After their initial suspicion turned 
to admiration, our testers were reluc- 
tant to relinquish the tool—until it 
ran out of battery power about 30 
minutes later. Still, this did not dim 
their impressions of the cutter. "This 
is a wonderful tool," said one crafts- 
man who has been cutting tile for 40 
years. Its suggested retail price with. 
battery and recharger is about $300. 

An independent assessment of cut- 
ting rates revealed that it takes about. 
60 seconds to cut through a foot of 
hard tile, such as marble; 45 seconds 
for a foot of soft tile; and about two 
minutes for a foot of window glass. 


TERMITE TERMINATOR 


every human being on Earth there exists 

Di 500 vani of BUR ood volg 

termites. That's a pretty big biomass in search 
of food. “There’s an awful lot of them around,” 
says Joe Maldon of the U.S. Department of 

i ’s Forest Service Research Lab in 
Gulfport, Miss., “and they forage all the time. To 
them, a house is just dead wood.” 

But termites that attempt to move into homes 
treated by entomologist Nan-Yoo-Su from the 
University of Florida at Ft. Lauderdale are bound to 
stop dead in their tracks. Su has found that the 
chemical hexaflumuron—widely used in Europe 
as a pesticide but largely ignored in the United 
States because it has failed to eliminate major 

agricultural pests—interferes with a termite’s life 
cycle by inhibiting its production of chitin, a hard 
material that makes up the insect’s protective 
coating. As termites grow, they shed their old coat 


with the coat exchange. “They become trapped 
penser. poe Dow moi ree et 
shell—and die,” says 

i es oo 
the pests within two months and so far have kept 
them away for two years, especially remarkable 
because Su used only 100 milligrams of 
hexaflumuron 


Indianapolis and should be available within three 
years. —Patricia Bames-Svamey 


Pos aA. 
m. ; ' 


SCIENTIFIC NAME: Reticulitermes 


COMMON NAME: Subterranean 
termite 

NATURAL HABITAT: Dead wood, soil 
ADOPTED HABITAT: Wood-frame 
structures 

PESTY BECAUSE: Ingests wood frames 
and supports, weakening structural 


problem afoot. Detection and treatment 
are tricky and are best left to profes- 
sional exterminators. 
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HOME TECHNOLOGY 


No More Dust 
In THe Wino 


strongarmed makers of 


ing a hard look at their dust. 
The Occupational Safety and 
Health Administration (OSHA) 
wants to reduce maximum 
workplace dust concentrations 
from 15 to 5 milligrams per cu- 
bic meter of air. And though 
OSHA usually targets industries, 
power-tool manufacturers say 
the agency is now quietly 
telling them to make all their 


he federal government has : 


$ accommodate vacuums. 


“The t generation: 
a raroa 


į products much less dusty. 


The result hos been a grow- 
ing trend toward vacuumassist- 
ed exhaust points on every- 


1 thing from drills to routers. For 
small power tools into tak- € i 
1 duced its Air Sweep dust«ollec- £ 
į tion system back in the 1970s, : 
1 it fit only a few of the compo- 
1 ny's tools. Now virtually all 

$ products in the company’s 


instance, when Bosch intro- 


woodworking line have been 
redesigned to accommodate 
the system. Other companies 


of the bit, while AEG has 
rolled out a compound miter 
saw with exhaust points to 


The most aggressive sys- 


$ According to Fein, these systems 

$ catch up to 98 percent of oll 

$ sanding dust.—Chorles Wardell 
are following suit. Rotary hom- £ 

: mer drills by Hilti ond Hitachi £ 

* now place suction rings for vac- £ 
uum attachments neor the end A 


DUELING REFRIGERATORS? 
The FiNAL BATME 


he battle of the energy-efficient 
refrigerators has entered its final 


round. 
holes in the sandpaper to pull It began with 14 high-tech, energy- 
dust from the work surface be- saving, ozone-friendly prototypes vy- 
fore it becomes airborne. Fein’s ing to win the first-ever “Super-Effi- 
$ randorrorbit sander goes a step cient Refrigerator" competition. Last 
$ further, pulling dust through slits December, the 24 utilities that 
in the edge of the backing pad. dreamed up the contest whittled down 


the field to two finalists, one from 
Frigidaire and one from Whirlpool; 
this month they crown a victor. 

The champion company gets more 
than bragging rights—it also snags a 
$30 million bounty offered by the utili- 
ties. The rules are simple: Each new 
refrigerator must work twice as effi- 
ciently as the average U.S. model 
without using ozone-destroying chlo- 
rofluorocarbons (CFCs); the manufac- 
turer must also detail its plan for mar- 
keting the unit nationwide. 

The triumphant super-fridge, 
which looks like a conventional refrig- 
erator on the outside, could reach 
stores by 1994.—R. L. 


“Based on manufacturers’ everyday list prices, 
‘exclusive of coupons, special promotions and 


SURGEON GENERAL'S WARNING: Quitting Smoking 


Now Greatly Reduces Serious Risks to Your Health. 


temporary price reductions. Prices optional 
with participating retailers. 


Viceroy Kings, 18 mg. “tar”, 1.1 mg. 
nicotine av. per cigarette by FTC method. ©1993 eawrco. 


RESEARCH 
Quanmreviuc EMFs 


T's early moming, and you're sitting in the 
kitchen eating cold cereal. At the some 
time, the refrigerator, clock, and electric 

stove are generating invisible electromag- 

netic fields, or EMFs. What EMF levels are 

Teaching you? Scientists from the Electric 

Power Research Institute (EPRI) in Palo AF 

to, Calif., ore seeking the answer in a sur- 

vey of 1,000 randomly selected homes. 

Electric and magnetic fields occur together 
in low-frequency alternating-current power. 
The combination con create temporary elec- 
trical currents in living tissue, a situation 
some researchers contend may promote 
cancer. In addition to appliances, EMF 
sources include a house's grounding system, 
overhead power lines, and some older types 
of electrical wiring. 

So far, EPRI surveyors have measured 
EMF levels in the center of rooms, around 
the house periphery, and at various dis- 
tances from appliances and nearby over- 
head electric lines in 701 of the 1,000 
homes. EMFs measured a benign one milli- 
gauss (a measure of electromagnetic radio- 
tion) or less in areas free from appliances. 
Near appliances, however, the surveyors 
found that EMFs can be significantly higher. 
—M. D. 


BUILDING PANELS 


HURRICANE ANDREW 
A Year LATER 


year ago this month, Hurricane 

Andrew rolled over southern 

Florida, leveling nearly 80,000 
homes and ripping up much of south- 
ern Florida’s infrastructure. Struc- 
tures that survived the disaster in- 
cluded all of the 15 houses built in 
Dade County by Habitat for Humani- 
ty, an Atlanta-based organization that 
uses volunteer labor to construct low- 
cost homes. As 160-mph winds wal- 
loped an Air Force base and uprooted 
neighboring homes, the Habitat hous- 
es—including one in the devastated 
Homestead area—remained firmly 
planted in the ground. 

The Habitat houses were construct- 
ed with a new system of panels de- 
signed by Brunswick, Ga.-based In- 
steel Construction. The panels consist 
of welded wire space frames with 
foam insulation cores. Once in place, 
the panels are then sprayed on both 
sides with concrete. Besides costing 10 
to 40 percent less than conventional 
wood-frame construction, the system 


j METAL WIRI 
SPACE FRAME 


SOLID FOAM CORE 
A sturdy sandwich of materials kept Habitat for 
Humanity homes when Hurricane An- 


drew blew through southern Florida last year. 


can be assembled by unskilled workers. g 
Investigation of the damage in 
Florida revealed that many conven- 
tionally built homes lost their roofs 4 
and consequently their walls. The 
combination of sturdy walls and hurri- 
cane clips, plates that secure each in- 
dividual roof truss to the walls, helped 
the Habitat structures escape this 
fate. Hurricane clips, which are at- 
tached to the top of the wall panels, 
are the only way to fasten the roof to 
the walls.—C. W. 


The right taste at the right price. 


Our everyday low price is always lower than that of Marlboro 
and Winston. About $4.00 a carton lower" 


Viceroy. The Red Pack at the Right Price. 


MPUTERS 
OFTWARE 


Future WATCH 


THe Waer PC, 
ACCORDING To GATES 


and booting up your PC may be 
the same thing—at least if Mi- 
crosoft Corp. chairman Bill Gates has 
anything to do with it. In a speech ear- 
lier this year at the University of 
Washington, Gates outlined his vision 
of bringing personal computing be- 
yond the desktop and into your pocket. 
The Wallet PC, according to Gates, 
might replace credit and identification 
cards and cash with electronic cards 
that continually update balances and 
personal information. Small color dis- 
plays could even show family snap- 
shots, in addition to providing handy 
date-book and calculator-type func- 
tions. But your Wallet PC could play 
other roles too, such as acting as an in- 
tegrated global positioning device with 
on-screen maps to help you find your 
way around an unfamiliar place, for 
example. A wireless communications 
system might enable you to send and 


ae reaching for your wallet 


receive messages or check the latest 
news or weather. 

In case you still wanted to use a 
desktop PC, you would be able to pass 
information back and forth by simply 
waving your wallet (or a removable 
card) in front of the desktop system. 
While many of the components of 
Gates’s vision are already here, Gates 
concedes it may be years before the 
Wallet PC becomes a reality. 


SEAT LIS 


zr pcs 


Jäs: DEC ESSI IS C BL S NEED 
B f 


International Market 1884. 


| | Eschewing the dusty ledger format, 
new spreadsheets such as DS Lab (left) 
and Quattro Pro for Windows (top) are 


adopting r, more visual gy 
| | proaches ap with numbers. DS 
Lab uses flowcharts to show relation- 
| | ships, while Quattro Pro uses tabbed 
sections in a notebook format. 


anyone to create more infor- 
mational work sheets. 
Lotus’s Improv, recently re- 


SOFTWARE 


New DIMENSIONS 
IN NUMBER CRUNCHING 


spreadsheet software has adhered 
closely to the row-and-column for- 
mat of the paper ledgers it was de- 
signed to replace. Several new spread- 
sheet programs are now tinkering 
with that rigid paradigm, enabling 


Ç: its debut in the late 1970s, 


MARC VANKUS 


Tomorrow's Wallet PC might be a billfold-size combination of today’s pocket organizers and personal 


communicators, with cash, credit cards, and paper identification replaced by electronic “smart cards.” 
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leased for the Windows envi- 
ronment, was among the first pro- 
grams to tinker with spreadsheet 
customs by replacing normally cryptic 
formulas and cell identifiers with 
plain English—a practice that has 
since been adopted by other programs. 
Instead of using a formula such as 
“E6=B3*D5” to determine the cost of 
goods, for example, a plain-English 
approach could be written “cost of 
goods = revenue * 55%.” That not only 
makes formulas easier to write, it 
makes them easy to reuse and easy for 
others to understand. 

A new Windows spreadsheet called 
DS Lab, from start-up DS Labs Group 
of Greenwich, Conn., further simpli- 
fies spreadsheets by using flowcharts 
to illustrate the relationships between 
different kinds of data. With these 
flowcharts, symbols such as triangles 
and circles represent variables, con- 
stants, tables, and other data types. 
The symbols are connected with ar- 
rows to show how they impact each 
other. The program can be used with 
data taken from a traditional spread- 
sheet too. 

Borland's Quattro Pro for Windows 
also employs a visual device to make 
its number crunching more under- 
standable. Quattro Pro organizes each 
spreadsheet as a “notebook,” or a stack 
of worksheet “pages” separated by 
tabs similar to those in an address 
book. Touching one of the tabs, which 
can be labeled to suit your purpose, 
brings you to that page. Lotus's new 
1-2-3 for Windows 4.0 uses a 
similar technique to arrange its work 
sheets.—Suzanne Kantra 


UPGRADES 


RELIEF For 
EXPANSION FRUSTRATION 


dding a video adapter, CD-ROM 
A: or any other type of 
internal circuit board to your 
IBM-compatible PC can be a hassle 
because of an arcane maze of tiny 
Switches, interrupt settings, and 
memory conflicts. But a new standard 
proposed by Microsoft, Intel, and 
Compaq could make upgrading easy. 
The so-called Plug and Play Specifi- 
cation requires board makers to as- 
sign specific identifications to their 
products that would enable a PC to 
"see" what's in each of its expansion 
slots, allocate the proper memory, and 
retain the needed configuration infor- 
mation in a special database. (Macin- 
tosh users already enjoy the simpli- 
city of adding boards without con- 
figuration problems.) Boards compati- 
ble with the new specification could 
begin appearing later this year. Ini- 
tially, the Plug and Play standard ap- 
plies only to the Windows operating 
system and 16-bit or ISA (Industry 
Standards Architecture) systems us- 
ing Intel microprocessors. In the 
future, it’s expected to apply to all 
types of PCs. The new standard also 
covers the credit-card-size add-ons 
known as PCMCIA cards. 


CD-ROMs 


BRINGING SCIENCE 
To THe Suiny Disc 


omplex subjects such as space, 

ecology, and evolution don't easily 

translate into short descriptions 
or static images. But CD-ROM discs 
have both the room and high-quality 
audio and video to make science come 
alive—and there's been an explosion 
of new CDs that do just that. 

Some of the best new science titles 
are published by Warner New Media. 
Murmurs of Earth ($60) is a copy of 
the record that went into space in 
1977 with the Voyager spacecraft on 
its search for extraterrestrial life. 


New Lire For Oi» Computers 


that Americans discard more than ten million PCs and peripherals every year. There are alterna- 


pes computers can go from pioneering to passé in a matter of months, so it’s no surprise 


tives to throwing away computer equipment or letting it gather dust in the closet, however. 
Below are a few suggestions. —Mariette DiChristina 


DONATE: 


Local school boards and nonprofit organizations often accept 


used computers and printers. 


The National Cristina Foundation (800-274-7486) matches used PCs with people who are 


disabled or disadvantaged. 


* The East-West Education Development Foundation in Boston (617-542-1234) refurbishes old 
computers and gives them to groups in 130 countries. 
BUY & SELL: 
Local PC users groups and newspapers often have special advertising forums for used computers. 
* The American Computer Exchange in Atlanta (800-786-0717) matches buyers and sellers. 
* Boston Computer Exchange operates a telephone hotline (800-262-6399) for buyers and refers 
out-of-town callers to buyers and sellers in their area. 
* The $99 Orion Computer Blue Book (602-951-1114), also available on disk, estimates the 


value of used PCs among its 28,800 listings. 


RECYCLE: 


* Some local metal recyclers may accept old PCs. 
* A few companies, such as Advanced Recovery in Belleville, N.J. (201-450-9797), and Ecology 
Plus in San Jose, Calif. (408-452-7717), specialize in computer recycling. 
* Several printer manufacturers, including Hewlett-Packard (800-752-0900), Lexmark (800-848- 
p imn U.S.A.(800-962-2708), and Apple (800-795-1000) accept old toner cartridges 
recycling. 


New CD-ROM titles are 
animating science subjects by 
adding audio and video 
effects to their encyclopedia- 
like databases. Among the 
broad range of topics now on 
compact disc are anatomy 
simulations such as A.D.A.M. 
(left), and dinosaur 
explorations such as 
Microsoft's Dinosaurs 


Like the original, this CD-ROM in- 
cludes music, greetings in 55 lan- 
guages, messages from world leaders, 
and color photos of Earth. Warner’s 
The View from Earth ($80) focuses on 
eclipses and includes an animated 
slide show of the July 1991 total solar 
eclipse as filmed from Hawaii’s 
Mauna Kea volcano. Both are avail- 
able for IBM-compatible or Macintosh 
systems. 

Not all of the best titles are adapta- 
tions. Fractal Ecstasy ($80) from Deep 
River Publishing uses Video for Win- 
dows, which requires Microsoft Win- 
dows 3.1, for viewing and creating 
fractal “fly-throughs,” images that 
you can “walk” through. New CDs 
from Knowledge Adventure include 
Science, Dinosaur, Space, and Animal 
Adventure titles ($70 to $80). Animal 
Adventure and Version 2.0 of Isaac 
Asimov's Science Adventure, both for 
IBM-compatible PCs, use compressed 
full-motion video to create a three-di- 
mensional effect to *walk" you 
through the program using a mouse. 
Microsoft recently released a CD- 
ROM called Dinosaurs ($80) for 
Windows as well. 

Science CDs for professionals are 
becoming more sophisticated too. One 
example is the newly completed 
A.D.A.M. (Animated Dissection of 
Anatomy for Medicine) series from 
the company of the same name. It 
provides an accurate simulation of the 
human anatomy for health-care 
workers, educators, and others. The 
entire program costs $2,795 and runs 
within Windows or on a Mac. Modules 
covering specific anatomy areas are 
also available.—Sandy Reed 
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COMPUTERS & SOFTWARE 


DIGITAL IMAGING 


early detection is often the key to a 

positive prognosis. And researchers 
are turning to digital imaging and 
computer analysis to develop new 
systems for detecting breast cancer in 
its earliest stages. 

At Sandia National Laboratories in 
Albuquerque, N.M., the X-ray films 
generated during a routine mammo- 
gram are being digitized and then an- 
alyzed by a software program de- 
veloped to search for visual features 
common to cancerous lesions. Star- 
shaped distortions in the breast tissue 
called stellate lesions, which are not 
only indicators of tumors but are also 
frequently cancerous themselves, are 
one of the primary visual signs of 


E the battle against breast cancer, 


COMPUTERS 
Tur PS/1 Gers 

A Power Lirr 
uying a PC on a tight budget often means 
trading higher speeds for lower prices. But 
‘there are few trade-offs in IBM's new line 
of low-cost PS/1 computers, which use Intel's 
fast 486 processors and come with larger hard 

disks and more memory than before. 

The new PS/1 models, which replace the 
previous PS/1 systems, range from a 486SX- 
based desktop running at 25 megahertz 
(MHz) that's expected to sell for less than 
$1,200 to a 486DX2-based “minitower” 
model running at 66MHz for about $3,000. 
The least expensive PS/1 models come with 
85-megobyte or 130-megabyte hard disk 
drives, while the more costly systems include 
250-megabyte or 340-megabyte drives. The 
amount of instolled memory ranges from two 
megabytes to eight megabytes. All of the 
PS/1 systems include a modem ond a 
mouse, plus DOS 6.0, Windows 3.1, Works 
for Windows, and com- 


breast cancer. But they are difficult to 
detect because of their varied appear- 
ance. Software is able to spot these 
subtle changes with powerful new 
algorithms. 

Similar hopes are being raised at 
the University of Toronto's Sunny- 
brook Health Science Center. A new 
process dubbed digital radiography 
couples standard X-ray techniques 
with a solid-state detector, which 
replaces photographic film. The 
detector absorbs the X-rays after 
they have traveled through the breast 
tissue and generates an electronic 
signal to form an electronic image. 
The results are much more detailed 
than photographic film, and they can 
be manipulated and enhanced easily 
on a computer. The new process is al- 
so able to create a 3-D topographic 
map of the breast that helps in identi- 
fying regions that may be at higher 
risk for future cancer development. 
—S. K. 


munications software for the Prodigy and 


America Online services. 

The revamped PS line also includes three 
PS/Note notebook computers, which weigh 
about five pounds each and use Intel’s power- 
saving 486SL chip. 

IBM's new models are designed to counter 
similar low-priced 486 computers recently 

introduced by Compaq, Dell, 
Gateway, and others. In 
addition to computer stores, 
the new PS/1 systems will 
be sold in department stores, 
warehouse clubs, office 
superstores, and even mass 
merchants such os WaHMart 
— and K Mart. 


HEALTH 


Too Many Dry Eves 
In THE OFFICE 


oes gazing at your computer 
lsereen make your eyes weary? 
It’s a common complaint, and one 
that’s blamed on everything from im- 
proper screen height to electromag- 
netic radiation. But a recent study 
suggests it’s your eyes that may be on 
the blink—by not blinking enough. 
Blinking keeps your eyes moist, 
which helps avoid discomfort. Howev- 
er, people who use computers tend to 
stare more steadfastly at their moni- 
tors and blink less often than they 
normally would, according to the 
Japanese study. That combination 
leads to dry, irritated eyes. Eye drops 
can help, but the best prescription 
may be to take a break and bat your 
baby blues. 


On-Line Services 


COMPUTER CLASSIFIEDS 
Ger Tue Jos DONE 


ith the number of on-line 
Weenies and the number of 

people looking for work both 
on the rise, it was only a matter of 
time before employment advertising 
leapt from the classified pages to the 
computer screen. A new on-line job- 
recruiting system from Drei Tauben 
Ltd. in Jersey City, N.J., focuses on 
job opportunities in the computer 
field. 

The service, called Allée (French for 
“pathway”), leads you through general 
questions regarding your experience 
and the type of job you're seeking. The 
system then searches its database to 
find possible matches. 

The nationwide service is sponsored 
by a group of about 130 colleges and 
universities known as the University 
Employment Consortium and can be 
accessed 24 hours a day with a modem 
for the cost of the call (908-613-0500). 
—Marcelle M. Soviero 


The IndiGlo night-light illuminates with a push of a button. So for $44.95 younot JINDIGLO" 
only get a beautiful watch, you get a lamp. For retailers, call 1-800-367-8463. BY TIMEX 


TIME X". Tf TAKES a LICKING AND KEEPS ON TICKING". 


e. 
Full-time 
Capability has a kinder, 
safer, gentler side. 

Aerostar can haul six kids to 
school in the morning and turn 
around and tow a two-ton boat 
to the lake at night* It’s also 
capable of providing for the com- 
fort and safety of its occupants 
ona full- . : 
time 
basis. 


van. Part-time baby-sitter. 


New this year are option- 
al integrated child safety 
seats that actually incorpo- 
rate a 5-point belt system** 
Theres a driver air bag to 
supplement lap and shoul- 
der restraints} Every 
outer seat has a 3-point 
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COLD 


The controversial dream 
of cheap, abundant energy 


from room-temperature 
fusion refuses to die. 


BY JERRY E. BISHOP 


our years ago, two electro- 
chemists electrified the world 
—and infuriated the physics 
community—by claiming they 
had generated fusion energy 
in a simple tabletop apparatus 
using a few dollars worth of 
materials. This, despite the 
long, costly, and frustrating worldwide 
quest to harness the superhot fusion 
process that powers the stars. 

In a statement released by the Uni- 
versity of Utah, the two chemists, B. 
Stanley Pons and his one-time mentor 
Martin Fleischmann, said “our indica- 
tions are that the discovery will be rela- 
tively easy to make into a usable tech- 
nology for generating heat and power.” 

These audacious claims were met by 
scientific skepticism. The known laws 
of physics forbid hydrogen fusion ex- 
cept at temperatures rivaling those at 
star cores—10 million degrees Fahren- 
heit or more. The skepticism even- 
tually turned to ridicule when hun- 
dreds of researchers, frantically trying 
to board the cold fusion bandwagon, 
could not replicate the experiment, 
and Pons and 
Fleischmann 
could not sub- 
stantiate 
their claims 
with conclu- 
sive evidence. 

Today, the 
majority of 
the world’s 
physicists 
and chemists 
say cold fu- 
sion is impos- 
sible. They 
have dis- 
missed cold 
fusion as a 
grand illusion, a case of “pathological 
science” in which scientists’ hopes of a 
breakthrough cause them to see exper- 
imental results that don’t exist. But a 
small cadre of hopeful scientists is 
doggedly pursuing the grail that the 
two chemists believed they glimpsed 
briefly in 1989. And in recent months 
these researchers have begun to report 
results that, they insist, not only add 
up to proof that a new source of energy 
has been discovered, but hint strongly 
that one or more previously unsuspect- 
ed nuclear reactions have been uncov- 
ered. Among the assertions of these 
scientists: 

©The secrets of how to reproduce the 
original cold fusion experiments have 
been ferreted out, overcoming the ob- 
jections that the original experiments 
must have been mistakes because they 
couldn’t be duplicated at will. 

©The radiation and nuclear byprod- 
ucts that are produced in nuclear reac- 
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old fusion 


beginning 
now. The so-called 
scientists who 
slandered «old 
fusion will eat 
mountains of crow. 
The party’s over for 
the science bigots; 
they are the 
walking dead. 
EuGENE F. MALLOVE, 
VICE PRESIDENT FOR RESEARCH, 


CLUSTRON Sciences CORP. 
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tions have been un- 
equivocally detected 
in cold fusion experi- 
ments, albeit in 
quantities that are 
inexplicably low. 

* And, in perhaps 
the most dramatic of 
all their claims, the 
researchers say that 
excess energy is be- 
ing generated during 
the electrolysis of 
"light," or ordinary, 
water. “Heavy” wa- 
ter has deuterium, a 
heavy isotope of hy- 
drogen, in place of 
the normal hydrogen 
in light water. 

This last claim 
—the liberation of 
excess energy from 
ordinary water—is 

of such moment that even dedicated 
cold fusion scientists are approaching 
it gingerly. Until this claim was made, 
all cold fusion experiments involved 
the electrolysis of heavy water. Experi- 
menters assumed that the excess ener- 
gy was generated by the fusion of deu- 
terium nuclei. But the production of 
excess energy during the electrolysis of 
light water would presume that there 
are nuclear reactions occurring that no 
one had even thought of before—and 
which cannot be described, much less 
explained. 

“They called the original cold fusion 
announcement the discovery of the 
century,” says one cold fusion re- 
searcher who requests anonymity to 
protect his funding. “If these light wa- 
ter experiments are true, it would be 
the discovery of the millennium,” he 
says. “It would be incredibly ironic if 
after all these years of looking for a 
cheap, abundant fuel we discovered 
that we had been swimming around in 
oceans of it.” 

The new claims about cold fusion fail 
to impress orthodox scientists. John R. 
Huizenga, professor of chemistry and 
physics at the University of Rochester 
in New York, was in the audience at an 
October 1992 conference in Nagoya, 
Japan, where many of the new experi- 
ments, including those using light wa- 
ter, were described. He later told re- 
porters he heard nothing that would 
induce him to retract negative conclu- 

rSions in his 1992 book Cold Fusion, 
2 The Scientific Fiasco of the Century. In 
Sit he declares: “Marvels or surprises do 
foccur in science, and one should be on 
> the lookout for them. When too many 
$ miracles are required, however, as was 
the case for explaining room-tempera- 
$ ture fusion in solids, strong evidence 
2 exists for pathology at work." 


This charge of pathological science 
leads Edmund Storms, a materials sci- 
entist at the Los Alamos National Lab- 
oratory in New Mexico, who is pursu- 
ing cold fusion, to retort: "There's such 
a thing as pathological skepticism, and 
its just as bad and damaging as so- 
called pathological science." 

The issue surrounding cold fusion is 
whether nuclei of hydrogen atoms can 
be forced to fuse at ordinary room tem- 
peratures, rather than in the infernos 
within stars (see A Fusion Primer). 


uring the early months of the 

atomic bomb project in 1942, 

physicist Edward Teller realized 
that if deuterium nuclei were plunged 
into the fiery furnace of the then-un- 
built atomic bomb, the nuclei would be 
heated to such tremendous energies 
—the equivalent of 400 million de- 
grees—they would fuse when they col- 
lided, liberating energy. If enough fu- 
sions took place fast enough, an 
incredible amount of energy would be 
unleashed. That theory became reality 
in the hydrogen bomb. 

Since then, billions of dollars have 
been spent trying to devise gigantic de- 
vices—including tokamaks, mirror 
machines, and supergiant lasers—that 
would force hydrogen nuclei to fuse un- 
der controlled conditions and to release 
more energy than it took to heat and 
confine them. The mordant quip fa- 
vored by observers of this struggle is 
that controlled thermonuclear fusion is 
just 25 years away—and has been for 
the past 40 years. 

Thus, it's not hard to imagine the as- 
tonishment—and consternation—that 
swept through the world of physics in 
the wake of the now-famous March 
1989 press conference in Salt Lake 
City at which Pons told reporters that 
he and Fleischmann were measuring 
inordinate amounts of heat being gen- 
erated during the electrolysis of heavy 
water. 

Their bench-top apparatus, Pons 
said, consisted of a thin rod of palladi- 
um, acting as the cathode, encircled by 
a platinum.wire that served as the an- 
ode. The two electrodes were im- 
mersed in a bath of heavy water that 
was salted with lithium so it would 
conduct an electric current. 

When a voltage was applied to the 
electrodes, the deuterium oxide 
molecules would begin to break up into 
deuterium and oxygen, just as the elec- 
trolysis of normal water generated hy- 
drogen and oxygen. But often and at 
unpredictable moments, Pons said, an 
extraordinary phenomenon would oc- 
cur: The heavy water bath would begin 
to heat up. 

The chemists said their calculations 
showed that the rate of heat energy 


coming out of the experiment was far 
in excess of the electrical power that 
went into it; for every watt of electrical 
power input, three to four watts of “ex- 
cess" heat were being released. The in- 
tervals when the experiment produced 
excess heat lasted for hours or even 
days. 

This excess heat was beyond any 
that could possibly be generated by 
chemical reactions, Pons said. There- 
fore, the heat must have been generat- 
ed by nuclear reactions. Presumably, 
the palladium rod selectively sponged 
up the deuterium atoms liberated by 
the electrolysis of heavy water. Pres- 
sure inside the palladium was power- 
ful enough to force the deuterium nu- 
clei to fuse, releasing heat energy in 
the process. 

In succeeding weeks, as one labora- 
tory after another failed to duplicate 
the Utah experiments, the idea of cold 
fusion began to seem like a mistake. 
Many physicists calculated that if nu- 
clear fusions inside the palladium 
were generating as much heat as Pons 
and Fleischmann claimed, hundreds of 
billions of fusions would have had to 
occur per second, and the two chemists 
never would have survived the result- 
ing radiation. Since they were alive 
and there was no evidence of such in- 
tense radiation, the heat measure- 
ments must be wrong, the physicists 
argued. 

The prestigious British scientific 
journal Nature, soon declared cold fu- 
sion a mistake and said it no longer 
would accept articles on the subject. In 
November 1989, eight months after 
the Pons-Fleischmann Utah news con- 
ference, a U.S. Department of Energy 
(DOE) ad hoc panel of scientists, 
cochaired by the University of Roch- 
ester’s Huizenga and Harvard Univer- 
sity physicist Norman Ramsey, con- 
cluded that the evidence for a new 
kind of nuclear fusion “was not persua- 
sive.” The DOE immediately ended all 
funding of cold fusion experiments. 

The National Cold Fusion Institute 
at the University of Utah, which had 
been set up by the state in the enthusi- 
asm that swept Utah after the 1989 
press conference, closed in July 1991. 
Its scientists, having exhausted an ini- 
tial $25 million appropriation, were 
unable to convince the Utah legisla- 
ture that the state had anything to 
gain from further research. 

The federal government’s dismissal 
of “cold fusion” extended even to the 
U.S. Patent Office. In early 1991, at 
least one researcher who applied for a 
patent on a variation of the Pons-Fleis- 
chmann experiment had it rejected on 
grounds that cold fusion claims by the 
applicant or anyone else “are not re- 
producible or even obtainable." The ev- 


idence cited by the examiner consisted 
largely of articles appearing not in sci- 
entific journals but in The Washington 
Post, The New York Times, The Wall 
Street Journal, and Newsday, all of 
which quoted various physicists to the 
effect that experiments demonstrating 
cold fusion were mistakes. 


ot all attempts at replication were 
negative, however. By mid-1991, 
there had been at least 40 differ- 
ent experiments—mostly in the United 
States, Italy, and India—in which re- 
searchers claimed to have measured 
excess heat, according to a count by 
Edmund Storms at Los Alamos. In an- 
other dozen experiments, scientists, in- 
cluding Storms himself, claimed to 
have detected tritium, a byproduct of 
fusion, and three dozen others report- 
ed they had detected some kind of nu- 
clear particle being emitted by their 
cold fusion experiments. None of these j 
“positive” experiments was conclusive, E 
but they were enough to keep the = 
quest alive despite the dismissal by 3 
the scientific establishment. E 


E 


The original cold fusion vsed by Pons and 
Fleischmann at the University of Utah Sara dee 
trolytic cell held in a water bath—a small glass jar 
immersed in a Rubbermaid dish basin. The elec- 


percent deuterium oxide, with a salting of lithium 
deuteroxide to make it conductive. A low-voltage 
battery was connected to the electrodes, resulting 


pregnated the palladium. Thermistors 
temperature inside the cell and in the water bath, 
and an electrical resistance heater calibrated the 
experiment. Pons and Fleischmann daimed that the 
instruments measured excess heat amounting to as 
much as four times the power input. 
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he claim that 
«old fusion is 
a nuclear pro- 
«ess producing 
ex«ess power from 
ordinary hydrogen 
and deuterium at 
room temperature, 
without commen- 
surate amounts of 
nuclear reaction 
products, qualifies 
as pathological 
science. 

Jonn R. HUIZENGA, 

PROFESSOR OF CHEMISTRY AND 
PHYSICS AT THE UNIVERSITY OF 


ROCHESTER 
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Today, four years 
after the Utah news 
conference, only a 
handful of academic 
scientists in the 
United States are 
pursuing cold fu- 
sion. The only 
American experi- 
ments receiving any 
significant funding 
are those of Michael 
C.H. McKubre at 
SRI International, a 
nonprofit contract 
| research institution 
in Palo Alto, Calif. 
McKubre's lab has 
| been receiving $3 
million to $4 million 
a year from the util- 
ity-supported Elec- 
tric Power Research 
Institute to deter- 
mine, one way or the other, whether 
nuclear reactions are occurring during 
the electrolysis of heavy water. 
(McKubre's experiments were inter- 
rupted for several months in 1992 
when a sealed electrolysis cell suddenly 
overpressurized and exploded, killing 
one of McKubre’s fellow workers.) 

Other researchers, such as Storms 
at Los Alamos, electrochemist John 
Bockris at Texas A&M University, and 
physicist Robert Bush at California 
State Polytechnic University, are man- 
aging to keep their experiments going 
either through the use of discretionary 
funds at their disposal or with the fi- 
nancial help of private individuals. 

Meanwhile, an unusual network of 
what might be called *cold fusioneers" 
has sprung up around the country. 
Thomas Droege, an engineer at the big 
federally owned Fermi National Accel- 
erator Laboratory in Batavia, Ill., and 
Mark Hugo, a 39-year-old utility engi- 
neer in Minneapolis, are both running 
cold fusion experiments in their base- 
ments with their own money. 

Jed Rothwell, a 38-year-old software 
developer in Chamblee, Ga., who lives 
off dividends from the software compa- 
ny that he founded 15 years ago, 
spends much of his time using his flu- 
ency in Japanese to act as an informal 
liaison between U.S. and Japanese 
cold fusion scientists. He often teams 
up with Eugene F. Mallove of Bow, 
N.H. Mallove is an engineer-turned- 
writer who quit his job as an informa- 
tion officer at the Massachusetts Insti- 
tute of Technology (MIT) to write a 
book, Fire from Ice, espousing cold fu- 
sion (and castigating MIT physicists 
for not believing in it). 

Rothwell and Mallove are among the 
principals of Clustron Sciences Corp., a 
Vienna, Va.-based company set up to 


explore some novel theories that physi- 
cist Ronald A. Brightsen claims ex- 
plain cold fusion as well as a number of 
other “impossible” nuclear reactions. 

In Salt Lake City, Harold L. Fox, a 
69-year-old retired missile engineer, 
publishes a newsletter called Fusion 
Facts. He also has enlisted such scien- 
tists as Bockris at Texas A&M and 
Bush at California Polytechnic to join 
a small start-up company, Future En- 
ergy Applied Technology, or FEAT, that 
has scraped up $500,000 to finance 
cold fusion experiments. 

The vacuum created by Washing- 
ton's cold-shouldering of cold fusion is 
rapidly being filled by the Japanese. 
Late last year the Ministry of Interna- 
tional Trade and Industry (MITI) com- 
mitted three billion yen (about $25 
million) over the next three years to 
what it gingerly calls *new hydrogen 
energy" research. Several million more 
are being poured into cold fusion by 
Japanese corporations. 


Pons and Fleischmann. The pair 

abandoned the University of Utah 
in late 1990 and moved their research 
to Sophia Antipolis, a suburb of Nice, 
France. There they were given labora- 
tory space, equipment, and funding by 
IMRA Europe, the European arm of a 
research institute controlled by Toyota 
Motor Co. 

The Japanese interest was ignited 
by an experiment by Akito Takahashi 
at Osaka University. In early 1992, he 
reported his electrolytic experiment 
had been continuously producing an 
average of 70 percent more heat than 
it was consuming in electric power. 
One trick, he said, was to “cycle” the 
input power, alternately running the 
current at high and low levels for min- 
utes to hours. 

Within a few months, Storms at Los 
Alamos replicated the Takahashi ex- 
periment, getting excess heat continu- 
ously for 295 hours before a component 
broke. He also found a hint of why 
some experiments work and others 
don't. With the help of Jed Rothwell, 
one of the cold fusioneers, Storms had 
obtained pieces of palladium from the 
same Japanese-produced batch of the 
metal used by Takahashi. Electron mi- 
croscopy revealed that the piece of pal- 
ladium that produced excess heat was 
relatively free of microscopic cracks; 
many such cracks suffused the surface 
of a second chunk of palladium that 
failed to produce excess heat. 

Some researchers say they are on 
the verge of being able to tell others ex- 
actly how to reproduce an experiment 
that generates excess heat. In the fall 
of 1992, McKubre reported that 11 of 
the previous 12 experiments at SRI In- 


T: Japanese have even co-opted 


ternational had produced excess heat. 
Among several of the tricks of repro- 
ducibility, McKubre says, is the addi- 
tion of aluminum or silicon to the 
heavy water electrolyte. The additions 
cause a mysterious sludgelike film to 
form on the palladium cathode, the 
role of which is unknown at present. 

The amount of excess heat in the re- 
producible SRI experiments is small, 
ranging from 1 to 30 percent more 
than the electrical power put into the 
thermos-bottle-size electrolytic cells. 
Nevertheless, McKubre says, "the out- 
put power is larger than the input 
power and larger than the measures of 
uncertainty." 

What remains unpredictable, he 
says, are the sudden and sporadic 
bursts of large amounts of excess heat. 
These bursts were what prompted 
Pons and Fleischmann to make their 
original claims, and they have since 
been seen in other experiments. The 
bursts in the SRI experiment may run 
for hours and produce excess heat 
equaling as much as 300 percent of the 
input power. 

"As far as I'm concerned, there re- 
mains a mystery here that needs to be 
solved,” says McKubre. “The excess 
heat isn’t consistent with chemical or 
mechanical processes.” 

Other researchers say they are get- 
ting unmistakable evidence of nuclear 
reactions in Pons-Fleischmann types 
of experiments. Bockris at Texas A&M 
says he has detected tritium in the 
heavy water of at least one of his cold 
fusion experiments at levels as much 
as 10,000 times above background. Tri- 
tium is a triply-heavy form of hydrogen 
that can be created only by nuclear re- 
actions. Tritium production also has 
been reported by researchers at the big 
Bhabha Atomic Research Center near 
Bombay, India. 

Bockris also claims that the palladi- 
um rod from the tritium-producing ex- 
periment was found to contain 2 to 100 
times more atoms of helium-4 than 
“control” rods from the same batch of 
palladium. Helium-4 can be produced 
by the fusion of deuterium and tritium. 

Other reports of having detected 
small but inexplicable amounts of heli- 
um-4 in cold fusion experiments have 
come from researchers at the Naval 
Weapons Center in China Lake, Calif., 
the University of Texas, and the Uni- 
versity of Hawaii. 

Such claims, however, fall on deaf 
ears in the physics community. Cold fu- 
sion researchers have been unable to 
show that the production of helium-4 or 
tritium correlates with the production 
of excess heat. Thus they have lacked 
the one piece of incontrovertible evi- 
dence that would show the excess heat 
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A FUSION PRIMER 


The quest for fusion energy—limitless and 
essentially nonpolluting—rests on basic 
nuclear physics. When two nuclei of heavy 
hydrogen, or deuterium, fuse, the com- 
bined masses of the fusion products are 
less by a minute amount than the mass of 
the original particles. But the conversion of 
this tiny mass results in a huge torrent of 
energy, because of Einstein's famous 
equation, E-mc*; c is the speed of light. 

To get the positively charged deuterons to 
fuse (the D-D reaction) is a tremendous 
challenge. Deuterons are positively 
charged and are therefore mutually repelled 
by the electromagnetic force, which has an 
infinite range. The closer they approach 
one another, the stronger the repulsion, and 
the more energy is needed to overcome it. 
At one point this repulsive force reaches a 
maximum, called the Coulomb barrier. If 
this barrier can be penetrated, and the 
deuterons brought to within one ten-trillionth 
of a centimeter of each other, the strong nu- 
Clear force takes over (the same force that 
keeps atomic nuclei, with their cargo of pos- 
itively charged protons, from flying apart), 
and the particles fuse. 

The problem is to confine the deuterons 
long enough, at a high enough density (a 
combination called the Lawson criteria) 
and at a high enough temperature. At the 
center of the sun and other stars, enor- 
mous gravitational pressure provides the 
high-density confinement, and the temper- 
ature is 10 million degrees and more. On 
Earth, much higher temperatures are 
needed—100 million degrees for a deuter- 
ium-tritium, or D-T fusion reaction. The D- 
T reaction is the one now being pursued 
because it offers fewer technical difficulties 
than the D-D and yields more energy. 

Tritium, like deuterium, is a heavy isotope 
of hydrogen, but its nucleus has a proton 
and two neutrons, rather than deuterium's 
proton and single neutron. 

The telltale signatures of these reac- 
tions—the way an energetic process can 
be revealed as nuclear rather than chemi- 
cal—are its end products, as seen in the 
graphics above. In D-T fusion, the reaction 
products are helium-4, neutrons, and ener- 
gy. For D-D reactions, there are two 
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branches, about equally probable. One 
yields helium-3, neutrons, and energy; the 
second yields tritium, protons, and energy. 
(A third, very rare D-D branch, about one in 
ten million, yields helium-4 and a torrent of 
gamma rays.) 

Physicists have long contended that cold 
fusion experiments could not be consid- 
ered conclusive without the simultaneous 
detection of helium, neutrons with the ap- 
propriate energy spectrum, and excess 
heat.—Arthur Fisher 
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netic confinement and laser confinement are two routes to “hot” fusion. Magnetic 
in the doughnut-shaped tokamak (above right) confine and squeeze a hot plasma so 
that deuterium and tritium ions can fuse. When laser beams symmetrically bombard a deu- 
terium-tritium fuel pellet (above left) its outer layer vaporizes and flies outward. The reac- 


tion force implodes the fuel, causing fusion. 
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The esse 


ntial software that 


«ontrols personal computers is 


ergoing major renovation. 


BY CHRISTOPHER O'MALLEY 


E = — MIN 


n the screen, the 
new operating 
systems for per- 
sonal computers 
appear to be little 
more than collec- 
tions of cute pic- 
tures and two-di- 
mensional *windows" that frame 
works in progress. But beneath the col- 
orful veneer are the nuts and bolts of a 
new generation of smarter, faster, and 
easier-to-use software. A small army of 
these new products is bidding for your 
attention—and your dollars. 

If the microprocessor is the “brains” 
of a personal computer, then the oper- 
ating system is its personality. An op- 
erating system is a layer of software 
that underlies application programs 
such as word processors and spread- 
sheets. Essentially, it serves as a stage 
director, coordinating the comings and 
goings of programs and data files while 
establishing a common backdrop for all 
of the activities that take place on the 
screen, In the process, the operating 
tem plays a pivot: ] role in deter- 
mining whether a PC viting or in- 
timidating. 

That role hasn't changed, but now 
there's a casting call for the position. 
Just as a battery of new microproces- 
sors lets you pick the brains for your Ẹ 
next PC [“Power Chips,” July], the lat- € 
est operating systems enable you tos 
imbue it with a personality and a work $ E 
ethic that suit your style. t] 

Heading the audition list for IBM- $ 
compatible PCs is an entirely new ve 
sion of Microsofts best-selling Win 
dows operating system dubbed; 
Windows NT, plus an updated edition € 
of IBM's OS? software called OS/2 2.1. 3 
Right behind them are SunSoft's So 
laris and Next Inc.’s NextStep operat- 
stems, which were previously 
available only on costly workstation 7 
systems designed for scientists and z 


engineers. As if that isn't enough, Novell, with 
its UnixWare, leads a cadre of companies offer- 
ing more amiable versions of Unix, a powerful 
but traditionally cryptic operating system that 
has been around since the 1960s. (Solaris and 
NextStep are rooted in Unix as well.) 

Still more are on the way. Apple and IBM 
are cooperating on a radically new operating 
system through a jointly owned company 
called Taligent. Separately, Apple plans to 
adapt its Macintosh interface for other types of 
computers, including IBM-compatible PCs. 
Microsoft, meanwhile, is preparing versions of 
MS-DOS and Windows that, after years of 
working in tandem, go their separate ways. 

With the exception of DOS, all of these oper- 
ating systems offer the visual ensemble of 
movable and sizable windows, point-and-click 
icons, and options-setting dialogue boxes col- 
lectively known as a “graphical user inter- 
face,” or GUI. A GUI not only makes the soft- 
ware easier on the eyes, it makes programs 
easier to learn and use by forcing them to con- 
form to a similar appearance and set of com- 
mands. By contrast, programs written for 
DOS generally have little in common beyond 
being loaded from the C:» prompt. 

The appeal is more than screen deep, 
though. Most of these new products are 32-bit 
operating systems, which means they manage 
information from disks and memory in parcels 
as large as 32 characters, or four bytes of com- 
puter data. It's like having four lanes moving 
information instead of the two lanes now pro- 
vided by 16-bit operating systems such as MS- 
DOS 6 and Windows 3.1. The extra software 
lanes are long overdue; most of the PCs sold in the United 
States since 1990 use 32-bit microprocessors. 

The immediate impact of a wider highway is that pro- 
grams run faster and can tap into larger amounts of memo- 
ry and disk space. The more intriguing effects, however, will 
show up in the novel software that these 32-bit operating 
systems are likely to spawn. There's little doubt, for exam- 
ple, that more programs will feature photo-realistic images, 
full-motion video clips, stereo sound, and other multimedia 
effects. A bigger pipeline for communications activity 
should accelerate the merger of computer and telephone 
technologies, including desktop faxing and videoconferenc- 
ing. Software should get “smarter” too. A daily planning 
program might track your habits and organize your days ac- 
cordingly, for instance. 

These new operating systems also have the dexterity to 
juggle several tasks at once, a capability often called multi- 
tasking. Using this feature, for example, you can type a let- 
ter or search through a database of customers while next 
year’s budget numbers are still being recalculated in a 
spreadsheet. With many everyday chores, multi-tasking is a 
minor convenience. With bigger jobs, however, it can be an 
enormous time-saver. 


A GUIDE TO THE NEW OPERATING SYSTEMS 


ithout a doubt, the most anticipated operating sys- 

tem of the recent introductions is Windows NT. But 

Windows NT, which stands for New Technology, 
could be more important as a precedent than a product. 
With its emphasis on sophisticated information-sharing fea- 
tures, Windows NT is aimed mainly at computer 
professionals who build the networks of PCs that help run 
many of today’s larger corporations, schools, and government 
agencies. All of NT's other key features also are expected 
to appear in the next revision of Windows 3.1, which is 
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LIST PRICE: $495 / UPGRADE PRICE: $295 

Windows NT represents the next generation of Microsoft's Windows 
operating system and paves the way for next year’s more mainstream 
version, Windows 4.0. Windows NT can run existing DOS and Win- 
dows software, plus new or updated Windows programs that take ad- 
vantage of NT's speed and networking features. 

ADVANTAGES: runs DOS and Windows software; common graphical 
interface; does not require MS-DOS; 32-bit speed; multi-tasking; not 
specific to Intel-compatible PCs 

DRAWBACKS: more complex than Windows 3.1; 486-class or faster 
PC recommended; requires a lot of memory and disk space; cannot 
run graphical OS/2 software; has no track record of reliability 


slated for mid-1994 and is likely to be called Windows 4.0. 

The biggest change in Windows NT and in the forthcom- 
ing 4.0 is that, unlike all previous versions of Windows, they 
do not require DOS to run. Windows NT and Windows 4.0 
will be complete operating systems—sturdy new stages 
built from the ground up to support a revised cast of appli- 
cation players, not merely fresh coats of paint on an aging 
platform. 

Few outward signs in Windows NT reveal its significant 
transformation from DOS mask to DOS replacement. NT 
looks the same as Windows 3.1 (the version now used by an 
estimated 25 million people) and can run the same DOS and 
Windows programs. But beneath the surface, much has 
changed. Windows NT is a 32-bit operating system, and al- 
ready there is a rapidly expanding library of software that 
takes advantage of NT's broader avenues. Many of these 
programs will run under Windows 4.0, which is also a 32-bit 
operating system. 

The most noticeable performance improvement in Win- 
dows NT may be its proficiency at multi-tasking, an apti- 
tude Windows 4.0 should share. This capability has been 
available in a much more limited form in Windows for sev- 
eral years. Windows NT even opens the door for performing 
simultaneous tasks within a single program. A word proces- 
sor might check your grammar as you type, for example, or 
a database might continuously arrange your records in al- 
phabetical order as you add new information. This so-called 
*multi-threading" feature was not previously available in 
Windows. 

The blossoming of Windows into a modern and self-suffi- 
cient operating system also means that it can more easily be 
converted to run on other types of computers. With DOS 
still underfoot, you could run Windows programs only on 
PCs using Intel processors or compatible chips. Windows 


LIST PRICE: $249 / UPGRADE PRICE: $119 

IBM's OS/2 operating system is the most popular alternative to MS- 
DOS and Windows and includes many of the features found in Win- 
dows NT. Version 2.1 of OS/2 adds support for high-resolution graph- 
ics and the ability to run Windows 3.1 programs, in addition to OS/2 
software. OS/2 can also run MS-DOS programs 

ADVANTAGES: runs DOS, Windows, OS/2 software; common graphical 
interface; multi-tasking; fast 32-bit performance; proven reliability 
DRAWBACKS: relatively few OS/2 programs; won't run new 32-bit Win- 
dows software; tied to PCs with Intel-compatible chips; requires 386- 
class or faster PC; must have 4MB or more of memory 


NT runs on those PCs, but it can also run on computers 
built around entirely different chips. Versions of Windows 
NT are already available for PCs employing Digital Equip- 
ment Corp.'s Alpha processor, as well as MIPS Technologies’ 
R4400 chip. A version of NT for the PowerPC processor de- 
veloped by IBM, Apple, and Motorola may be in the works 
as well. Some of the personal computers equipped with 
these new chips are apt to be faster and less expensive than 
similar models using Intel’s latest chip, the Pentium proces- 
sor. Windows 4.0 should give you similar options, though 
there is no guarantee that it will be adapted for these new 
processors. 

While all of these new features and options make Win- 
dows NT a tempting step forward, there are reasons to wait 
or choose an alternative. Due in part to its many network- 
building features, Windows NT requires a PC with a micro- 
processor that's at least as fast as an Intel 386DX running 
at 25 megahertz (MHz), and many experts consider a 486- 
class chip to be a more realistic minimum. You will also 
need 12 megabytes (MB) or more of memory—six times the 
minimum for Windows 3.1—and a hefty 70MB in hard disk 
space just to store the operating system, let alone applica- 
tion programs. Windows NT itself costs $495. 

Windows 4.0, on the other hand, almost certainly will be 
less costly and require less hardware than Windows NT, ac- 
cording to Jesse Berst, publisher of Windows Watcher, an in- 
dustry newsletter based in Microsofts hometown of Red- 
mond, Wash. “Windows 4.0 will be the operating system of 
choice for everyday computing,” says Berst. 

Windows 4.0 might also incorporate the electronic mail 
and group scheduling features that are now contained in a 
version of Windows 3.1 called Windows for Workgroups. 

The future of MS-DOS is somewhat less clear, though Mi- 
crosoft has already told software developers that there defi- 


LIST PRICE: $795 

Originally conceived for Next Inc.'s own computers, which have been 
discontinued, NextStep moves to the IBM-compatible world with 
NextStep for Intel Processors—specifically, for 486 and Pentium pro- 
cessors. As yet, only a modest selection of software has been written 
for NextStep, but they are mostly first-rate programs. 

ADVANTAGES: elegant graphical interface; many information-sharing 
features; multi-tasking; fast 32-bit performance; e-mail and network 
functions included 

DRAWBACKS: expensive; few NextStep programs; doesn't run Win- 
dows software; requires 486 or Pentium PC; 16MB memory and 
120MB hard disk minimum 


nitely will be an MS-DOS 7 (perhaps introduced at the 
same time as Windows 4.0). Like the current version, DOS 
6, DOS 7 will not have a graphical interface. But, for the 
first time, it is expected to let you run several programs at 
once. (Meanwhile, many people continue to use earlier ver- 
sions of DOS. One incentive for switching to 6 is a data-com- 
pression feature that can double your hard disk space.) 


not your only alternative to Windows NT. IBM's OS/2 is 

a complete 32-bit operating system with a built-in 
graphical interface similar to that of Windows. OS/2 also 
has the same sort of multi-tasking and multi-threading fea- 
tures found in Windows NT. And OS/2 runs not only appli- 
cations written for it, but those written for DOS and Win- 
dows too. It has had all of these features since the release of 
version 2.0 early last year. 

Despite its head start on Windows NT and its superiority 
to earlier versions of Windows, OS/2 remains an underap- 
preciated operating system. Mostly, that's because far fewer 
programs are available for OS/2 than for Windows, and the 
majority of OS/2 titles are programs tailored for specific 
businesses, not general-purpose software. That's slowly 
changing, however; Lotus plans new versions of 1-2-3, Ami 
Pro, and Freelance Graphics for OS/2, for example, and 
WordPerfect is rewriting its namesake word processor for 
OS/2. But it's still true that the breadth and depth of Win- 
dows programs far surpass that of OS/2 software. 

The new release of OS/2, version 2.1, illustrates the 
dilemma. OS/2’s speed and reliability—already strong 
points—are much improved in this edition. But its principal 
new feature is the ability to run programs originally written 
for Windows 3.1, which was introduced a year earlier. Previ- 
ously, OS/2 ran only programs written for Windows 3.0, the 


B: waiting for a future version of DOS or Windows is 
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LIST PRICE: $795 
SunSoft's Solaris x86 is virtually identical to the Solaris operating sys- 
tem used in the technical workstations sold by parent company Sun 
Microsystems. Much of the software written for those workstations is 
being adapted for this IBM-compatible version, and a software tech- 
nology called Wabi may enable Solaris to run DOS and Windows pro- 
grams as well. 

ADVANTAGES: graphical interface; compatible with Sun workstations; 
multi-tasking; fast 32-bit performance; many networking features 
DRAWBACKS: expensive; runs mostly technical Unix programs; DOS 
and Windows compatibility unproven; requires 486 or Pentium PC; 
12MB memory and 200MB hard disk minimum 


1990 version. Buying OS/2 to run Windows programs, 
therefore, will often leave you behind the times. For run- 
ning a mix of OS/2, Windows, and DOS programs, however, 
OS/2 is the only choice. And OS/2, which lists for $249 and 
requires a minimum of 4MB of memory, can run all three 
types simultaneously. 

Eventually, IBM says it plans to fold OS/2 into an operat- 
ing system called Workplace (which is what the company 
now calls its graphical interface). Workplace will run OS/2, 
Windows, DOS, and Unix programs, as well as software 
written for the forthcoming Taligent operating system. Un- 
like OS/2, Workplace won't be tied to Intel microprocessors 
or compatible chips. 

The Taligent operating system (code-named “Pink”) being 
developed by IBM and Apple is not due until 1994 or even 
1995, but its claim to fame is no secret. Taligent will be the 
first operating system to be made up entirely of distinct col- 
lections of software instructions called objects. An “object- 
oriented" operating system should make the process of cre- 
ating new programs dramatically faster, because common 
procedures are defined as reusable building blocks. It's akin 
to building a house from prefabricated sections rather than 
individual pieces of wood. Taking the tedium out of “build- 
ing” software, it’s hoped, will leave programmers more time 
to be innovative. 

The objects approach is already being used to a large ex- 
tent by NextStep. Until recently, the NextStep operating 
system was being used only on Next’s workstations. Next is 
no longer in the hardware business, instead trying to ex- 
pand the appeal of NextStep to more popular PCs. In addi- 
tion to a graphical interface that is possibly the most ele- 
gant to date, the Unix-rooted NextStep has a variety of 
intriguing features. Among them: a multimedia electronic- 
mail facility that lets you include color pictures and CD- 
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WINDOWS 3.1 


International 
Beverage 
Corp. 


cost 
145 


TOTAL 
$4,930.00 


LIST PRICE: $149 / UPGRADE PRICE: $79 

Microsoft's Windows 3.1 is the prevailing standard in graphical inter- 
faces for PCs running MS-DOS. Thousands of popular programs, such 
as Excel, PageMaker, and Word, are now available for Windows. Many 
older DOS programs, including Lotus 1-2-3, WordPerfect, and Para- 
dox, have been adapted to run within Windows too. 

ADVANTAGES: broad software selection; easy-to-use graphical inter- 
face; programs share common look and commands; can swap infor- 
mation between programs; built-in fonts for any printer 

DRAWBACKS: still requires MS-DOS; 16-bit design not optimal for 32- 
bit PCs; only for PCs with Intel-compatible chips; slow, limited multi- 
tasking; requires 386 or faster PC 


quality sound with your messages, and a “digital librarian” 
for easily indexing and searching through text files. 

Like Windows NT, NextStep for Intel Processors has 
many more features that are geared toward computer pro- 
fessionals. At $795, NextStep isn’t cheap, either. Nor can 
you use it on an inexpensive system. NextStep requires a 
486- or Pentium-based PC with 12MB or more of memory 
and 120MB of disk space just for the operating system. 
Nonetheless, several PC makers—including Dell, Epson, 
Hewlett-Packard, and NEC—are offering NextStep as an 
option with their machines. 


junSoft’s Solaris x86 is another attempt to bring what 

has been a private-label Unix operating system into the 

mainstream. SunSoft is a division of Sun Microsystems, 
which manufactures topflight PCs, or workstations, for sci- 
entists and engineers. Until now, Solaris ran only on these 
machines. Solaris x86 works with PCs built around Intel 
chips, though it requires the same sort of costly hardware as 
NextStep. Solaris lists for $795. AST, CompuAdd, Toshiba, 
Zenith Data Systems, and others plan to sell PCs with So- 
laris x86. 

In a broader effort to close the gap between Unix systems 
and standard PCs, Sun recently introduced a technology 
called Wabi that the company says will enable Solaris and 
other versions of Unix to run Windows programs without 
any modifications. Novell’s UnixWare and Santa Cruz Op- 
eration's Xenix operating systems should be among the first 
to incorporate the Wabi software. 

The most noteworthy new foray into the DOS and Win- 
dows arena, however, might come from none other than Ap- 
ple. The company is reportedly working on a product that 
would combine the Macintosh's graphical interface with an 
MS-DOS clone from Novell called DR-DOS, extending the 


Wisk Utilities] 


UPGRADE PRICE: $129 

Microsoft's MS-DOS is the most widely used operating system in the 
world, running on more than 100 million IBM-compatible PCs. There 
are tens of thousands of programs written for DOS, including best- 
sellers such as WordPerfect and Lotus 1-2-3. DOS 6 adds data- 
compression, file-backup, and virus-checking features. 

ADVANTAGES: offers a broad software selection; runs on any type of 
IBM-compatible PC; requires only 512K of memory; can double avail- 
able hard disk space; backs up files, checks for viruses 

DRAWBACKS: no common graphical interface; programs use different 
commands; only for PCs with Intel-compatible chips; no data sharing 
or multi-tasking; few new programs being developed 


Mac's much-praised look and feel to Intel-based PCs. Such a 
combination would, among other things, make it easier to 
develop identical software capable of running on both Macs 
and PCs. Apple won't comment on the product, but outside 
sources suggest it could be released sometime this year or 
early next. 

Apple is already in the process of moving the Mac inter- 


MACINTOSH SYSTEM 


LIST PRICE: $99 / UPGRADE PRICE: $35 

The first popular graphical operating system for desktop PCs, the 
Macintosh's System software hosts a collection of programs that are 
second only to Windows in quantity—and perhaps second to none in 
quality. System 7.1 is only available for Mac models, but Apple may 
soon bring it to IBM-compatible PCs. 

ADVANTAGES: large software selection; refined graphical interface; in- 
stalled on every Macintosh; 32-bit performance, multi-tasking; multi- 
media software included 

DRAWBACKS: doesn't run DOS or Windows software; works only with 
Apple computers; runs slowly on older Macs; 4MB to 8MB of memory 
recommended 


which will be used with future Macintoshes built with the 
PowerPC chip. The first of these Macs are expected to be 
available early next year. 

While they take many different forms, all of these operat- 
ing systems have one thing in common: They are powerful 
and colorful software launching pads that still manage to 
seem down-to-earth. That should make for an interesting, if 


face to a new Unix-like operating system called PowerOpen, 


somewhat crowded, trek toward computing’s future. 


MIGHTIER THAN 
THE MOUSE? 


Whether you use a keyboard to type in 
commands or a mouse to point and click on 
menu selections, an operating system 
plays a key role in determining how you in- 
teract with a PC. The same holds true with 
computers that employ a much more an- 
cient input device: the pen. But a pen fun- 
damentally changes the rigid rules normally 
adopted by computer interfaces, and the 
advent of pen-based PCs has prompted a 
new breed of operating systems. 

Pens are used in a wide variety of mostly 
portable computers. They include “tablet” 
models such as Grid Systems’ GridPad, 
“personal digital assistants” like Apple’s 
Newton, and “personal communicators” 
such as EO Inc.'s Model 440. In some cas- 
es, including the Newton, these devices 
use custom operating systems that are not 
available for other types of computers. But 
most pen-based computers use a more 


general-purpose pen operating system, 
such as Go Corp.'s PenPoint, Microsoft's 
Windows for Pen Computing, Communica- 
tion Intelligence Corp.'s PenDOS, Grid's 
PenRight, and GeoWorks's Pen/Geos. 

Like conventional operating systems, pen 
operating systems are both traffic cops and 
interior decorators, managing the flow of in- 
formation between the software and hard- 
ware while establishing a common visual 
interface so that programs look and act 
similarly. But the interface must be geared 
to accept pen strokes rather than key- 
Strokes or mouse motions for selecting 
menu items, scrolling through text, moving 
between documents, and other routine 
tasks. Pen operating systems also have to 
do something normal operating systems 
don't: convert handwritten marks into per- 
fectly formed words and numbers, or at 
least be able to store them as "ink" scrib- 
blings that can be filed and retrieved as 
needed. 

Of these new operating systems, Pen- 
Point is the only one that was designed 


from the ground up as a pen-based operat- 
ing system. (Windows for Pen Computing 
is a modified version of Windows, while 
PenDOS, PenRight, and Pen/Geos are pen 
interfaces that sit on top of MS-DOS.) Asa 
result, PenPoint is not compatible with the 
thousands of programs written for DOS and 
Windows, though it can use data files from 
many of those programs. But PenPoint has 
a small and growing library of programs 
written especially for it, and its handwriting- 
recognition capabilities are often cited as 
the most accurate of the group. PenPoint 
also makes the fullest, most natural use of 
the pen. Its interface mimics a notebook 
with a table of contents and tabbed di- 
viders. Touching one of the tabs with the 
pen, for example, brings you to that section 
of the notebook. 

Depending on the computer you choose, 
the pen operating system may already be 
decided for you. Increasingly, however, you 
have your pick of operating systems with 
pen-based systems—just as you do with 
your penless PC.—C. O. 
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in a petri di: 
Above: Fifteen minutes later, 
the once-dangerous bacteria 


are dead, their cell membranes 
dissolved by a dose of 
magainin, an antibiotic 
derived from animals. 
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rug developer Dr. 
Michael Zasloff rolls his 
sleeve up to his elbow, 
plunges his hand into 
an aquarium, and pulls 
out a three-inch-long 
freckled green frog. He's 
standing in his lab at 
Magainin Pharma- 
ceuticals in Plymouth 
Meeting, Pa., the com- 
pany he formed to com- 
mercialize the discovery 
he's about to show me. 

Wedging the frog be- 
tween his thumb and 
fingers so it won't wiggle 
away, he pokes at its 
skin with the cap of a 
pen. Slowly, a puslike 
secretion oozes from its 
pores. “See that white 
stuff" he asks. "That's 
an antibiotic. The frog's 
scared, so it's secreting 
antibiotics. My hand is 
probably sterile now." 

The "white stuff" sure 
doesn't look like much, 
but it may turn out to 
be one of the greatest 
drug finds in decades. 
It’s called magainin 
(Hebrew for "shield"), 
and it's one in a class of 
powerful new antibiotics 
that Zasloff and a few 
scientific wizards are 
finding in an unexpected 
place: animals. Not only 
in frogs, but also in 
sharks, moths, pigs, 
even jellyfish. 

Ever since Alexander Fleming iso- 
lated penicillin from a common bread 
mold in 1929, pharmaceutical compa- 
nies have focused their search for new 
medicines on microorganisms. Their 
efforts have produced wonder drugs 
like streptomycin and tetracycline. But 


recently, an alarming 
number of diseases, in- 


cluding strains of tuber- Protected by a 
culosis and gonorrhea, naturol antibiotic, 
have mutated to become these amphibians 
resistant to virtually all won't catch any 
known antibiotics. The germs 


U.S. Centers for Disease 
Control, for example, 
says that in early 1991, the latest date 
for which figures are available, fully 14 
percent of the reported cases of tuber- 
culosis were resistant to one or more 
drugs. Moreover, traditional medicines 
have never worked that well against 
many ailments, such as certain skin 
infections, viruses, and cancers. 

Animal antibiotics could improve the 
situation. Although unproven for hu- 
man use, in the test tube they wipe out 
an unusually wide array of microbes 
—not only bacteria, but also protozoa, 
fungi, and yeast infections. More im- 
portant, because they work differently 
from conventional drugs, animal 
antibiotics may be able to combat 
drug-resistant diseases, 

Even cancer, the bane of modern 
medicine, may fall before these antibi- 
otics: In preliminary tests, one of 
Zasloff’s magainins destroyed skin 
cancer cells, but left normal cells in- 
tact. This stands in contrast to today’s 
chemotherapy treatments, which also 
ravage healthy cells. 

Why are these animal chemicals so 
potent? Hundreds of millions of years 
ago, scientists believe, the first multi- 
cellular organisms emerged from a 
primordial soup that was filled with 
germs. 

“For even the [simplest animals] to 
evolve,” explains Zasloff, “they needed 
built-in defenses—magic bullets—to 
prevent themselves from being de- 
stroyed. It’s these magic bullets we are 
beginning to find today.” 

For centuries, folklore has attributed 
magical powers to brews concocted 
[Continued on page 78) 


How do you kill diseases that have 


become resistant to drugs? The answer 


may be found in frogs, sharks, and 


ROBERT 
LANGRETH 
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A light-sensitive 
«hip grafted 
to the human 
retina promises 
rudimentary vision 
for some people 
who cannot see. 


BY MIKE MAY 
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The Electric 


o available surgery 
can yet restore 
Harold Churchie’s 
vision. Churchie 
suffers from retini- 
tis pigmentosa, a 
hereditary disease 
that progressively 
destroys photoreceptors, the cells in 
the retina that sense light. Yet, last 
year at the age of 64 he agreed to an 
operation at Duke University’s Eye 
Center in Durham, N.C., in a bid to 
make a contribution, at least, to medi- 
cal technology. 

While Churchie kept still on the op- 
erating table, Dr. Eugene de Juan in- 
serted a fine probe into Churchie’s eye. 
De Juan maneuvered the probe 
through a one-millimeter cannula, a 
metal tube providing a tunnel into the 
eye’s interior. The probe contained two 
thin wires—each about as thick as a 
human hair—and a fiber-optic light. 
Watching through a microscope aimed 
at the pupil of Churchie's eye, de Juan 
eased the probe against the retina, 
which occupies the back of the eye. 

With the probe in place, the experi- 
ment began. Would Churchie “see” 
something if his retina was electrical- 
ly stimulated? Neurons, signal-carry- 
ing cells of the nervous system, trans- 
mit information via electrical currents 
throughout the body. The cells can be 


excited—in effect, switched on—by an 
external electrical signal. De Juan’s 
idea was to apply a little “shock thera- 
py" to the cells. 

The stimulus to Churchie's retina 
came from a rack of computer-driven 
instruments under the control of Dr. 
Mark Humayun, resident in ophthal- 
mology at Duke, and Dr. Roy Propst, 
professor of biomedical engineering at 
the University of North Carolina at 
Chapel Hill. Churchie saw nothing 
during the first stimulus. So 
Humayun and Propst turned up the 
current repeatedly in fine increments. 
Finally, Churchie did see something. 
He described it as a “small pea,” and 
he motioned with his hand, indicating 
that the pea was about 12 inches from 
his eye. Though there was no external 
light, the electrical stimulus had 
tricked Churchie’s visual system, cre- 
ating the sensation of vision. 

One week later, the team repeated 
the procedure on 33-year-old Allen 
Dillis. “That’s great!” Dillis exclaimed 
shortly after the stimulation began. 
He too experienced the sensation of 
light. 

The experiments with Churchie and 
Dillis seem like nothing less than sci- 
ence fiction. They were early steps in a 
project intent on placing a tiny elec- 
tronic device in a blind person’s eye, 
thereby creating sight. The degree of 


sight that would 
result remains uncertain. 
The first devices may provide only 
a sense of dark and light. But, in theo- 
ry, such a device could produce a quali- 
ty image, helping about 20,000 
Americans who are blind because they 
lack functional photoreceptors. A de- 
tached retina, similar to retinitis pig- 
mentosa, can also cause the destruc- 
tion of the photoreceptors. 

The type of visor and implant tech- 
nology that enables the blind Le Forge 
(actor LaVar Burton) to see on “Star 
Trek: The Next Generation" still be- of photocells implant- 
longs to the future, but de Juan, now ed in the eye would 
at the Wilmer Eye Institute at Johns capture entering light, 
Hopkins Hospital in Baltimore, says convert the image to 
the human experiments were “a very am electronic signal, 
exciting development because, in pa- and transfer the signal 
tients without photoreceptors, we to the retina. In nor- 
were able to stimulate a focal and lo- mally sighted people, 
calized sensation of light." an image is 

The project began about five years by the photoreceptors 
ago when two scientists, one far from at the back of the 
expert in biology, the other equally retina, e a 
limited in miniaturized electronics, chain of cells toward 
met on a back porch at a neighborhood the front of the retina, and carried to the brain by the ganglion cells (see 
party. De Juan soon found himself in inset). The artifical retina bypasses the photoreceptors by directly stimu- 
animated conversation with his host, lating the surface of the retina, which turns on the ganglion cells. 

Dr. Howard Phillips of the Semi- 
conductor Research Corp. in Research 
Triangle Park, N.C. 

Phillips inquired about artificial- 

vision systems and asked if light sen- 
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THE INSTRUMENTS OF SIGHT 


The artificial retina project depends on internal eye 
surgery. In the late 1960s, Dr. Robert Machemer, later to 
become head of the Duke University Eye Center in 
Durham, N.C., invented vitreous surgery: operating on the 
gelatinous body that fills most of the eye. During the past 
20 years, internal eye surgery has exploded, largely 
through innovative tools. 

Many of these tools are designed at the Biophysics 
Laboratory of the Duke University Eye Center. Dyson 
Hickingbotham, who runs the lab, says that he makes two 
or three new tools every month. The tools must fit through 
a one-millimeter tube inserted through the outside of the 
eye. Hickingbotham showed me a pair of tiny scissors 
with one-millimeter blades. Many of the devices, however, 
are multifunctional. One device has a fiber-optic light, pro- 
vides suction and infusion of fluids, and can emit a radio 
frequency signal that seals any sources of bleeding. 

Microelectronic Computer Center of North Carolina 
(MCNC) in Research Triangle Park is applying integrated 
circuit technology to surgical tools. "The technology that 
you use in mass-producing transistors on an integrated 
circuit," Dr. Richard Fair explains, "can also be used in 
mass-producing these tiny surgical blades, which right 
now are handmade and cost thousands of dollars apiece. 
We can mass-produce them for a fraction of that cost." 


This tack, 2.5 mm long, dips Thus far, MCNC has made tiny blades for scissors, and 
detached retinas back in place. they should be used in surgery soon. 

The artificial retina project, however, depended most on 
the retinal tack: a nail-like part 2.5 millimeters long and as thick as a couple of human 
hairs. The tack was invented by Dr. Eugene de Juan and is used to clip a detached reti- 
na back in place. "This technology showed us that you can implant something on the 
surface of the retina," says Dr. Mark Humayun. And that's precisely what must be done 


to attach an artificial retina.—M. M. 


sors might be used in them. De Juan 
thought the idea was intriguing. They 
soon came up with a plan to test the 
possibility of providing sight for blind 
people by surgically implanting an 
artificial retina. 


uman photoreceptors are located 

at the back of the retina. What 

we see passes through most of 
the retina first. The information is 
then passed forward, toward the front 
of the retina through a network of 
cells, the last of which are the gan- 
glion cells, a class of neurons in the 
retina. About one million ganglion 
cells lie just beneath the front of the 
retina; these cells pass through the 
optic nerve, which carries the visual 
signals to the brain. The investigators 
surmised that it might be possible to 
bypass the photoreceptors in the reti- 
na by electrically stimulating the gan- 
glion cells. That's just what the team 
did in the experiments with Churchie 
and Dillis. The probe provided current 
to ganglion cells, which carried a sig- 
nal to the brain, and the patients 
“saw” light. 

At the beginning, however, the in- 
vestigators had to resolve several 
questions before they could test their 
ideas on human patients. No one 
knew if light-sensitive cells on a chip 
could be designed to pass information 
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to the ganglion cells. How do you 
make this occur? Humayun and 
Propst first set out to find an answer 
through experiments in animal vision. 

With tools in hand, Humayun and 
Propst began. They wondered if an 
electrical shock could “turn on" the 
retina just as light switches it on in 
sighted animals. To find out, they fit- 
ted sighted rabbits with contact-lens 
electrodes—essentially a lens that can 
deliver an electric stimulus into the 
eye. But even if a rabbit *saw" some- 
thing, it couldn't say so. Therefore, the 
investigators also recorded the electri- 
cal activity in the rabbit's visual cor- 
tex, the part of the brain that plays a 
primary role in vision. When Huma- 
yun and Propst sent a small signal 
through the contact lens, electrical ac- 
tivity soon appeared from the visual 
cortex, meaning that the electrical 
current had switched on the visual 
system. Humayun and Propst found 
the same response when they per- 
formed the experiments on rabbits 
that lacked functional photoreceptors, 
similar to humans suffering from re- 
tinitis pigmentosa. 

But the ultimate goal of the artifi- 
cial retina project was to place a de- 
vice inside the human eye and stimu- 
late specific points on the front of the 
retina. That meant the animal experi- 
ments would need to be performed in- 


side the eye. Humayun and Propst 
fine-tuned their approach and, after a 
few years of work, they showed that 
extremely small electrical shocks to 
the front of the retina could pass infor- 
mation to the ganglion cells. 

While Humayun and Propst demon- 
strated the project’s biological feasibil- 
ity, engineers brought into the project 
from North Carolina State University 
at Raleigh attacked the microelectron- 
ies of a light-sensitive chip. Their first 
question was: How much resolution 
should the device provide? If zero pix- 
els (picture elements) equated to 
black, how many needed to be on the 
chip to provide an image? 

The path from utter darkness to a 
world of light starts with one pixel, ar- 
gues Phillips. “If you have zero pixels 
of resolution, that’s total blindness,” 
he explains. “The usefulness of an ar- 
tificial retina increases rapidly with 
very small numbers. If I had just one 
pixel, and it was either light or dark, I 
would have enormously more informa- 
tion than a blind person's got. I'd have 
some orientational information.” 
Imagining that he had only one pixel’s 
worth of information, Phillips looks 
around the room. “That must be the 
window,” he says as he turns one way. 
“That must not be the window,” he 
continues as he faces a dark wall. “If 
you have four pixels, now it gets really 
interesting.” As it turns out, four pix- 
els are enough to sense light and dark, 
and even motion and orientation. But 
more complex problems require more 
pixels. It takes about 64 pixels to iden- 
tify letters and about 256 pixels to 
read. To form a low-grade image, es- 
sentially fuzzy vision, you need about. 
1,024 pixels. But you don't need a mil- 
lion pixels to see, even though the reti- 
na has that many ganglion cells. 

Fortunately, the team didn't have to 
create the light-sensitive chips from 
scratch. Researcher Ralph Cavin of 
North Carolina State contacted an 
old friend, Dr. Carver Mead of the 
California Institute of Technology in 
Pasadena. Mead had been making 
these very chips for some time. 
Nevertheless, Cavin says, "It seemed 
like a pretty tall hill for us to climb." 

In late 1989, the group at North 
Carolina State approached Tom Gray, 
a graduate student. For a course pro- 
ject, he designed a 14-by-14-pixel ar- 
ray, modeled after Mead's work. Gray 
packed 196 pixels into a 2.2-millime- 
ter-square area. “Basically, I wanted 
to see if the chip was sensitive to 
light,” Gray explains. “So, I covered 
half of it and shined a light on it to see 
if the dark side was dark and the light 
side was light. It worked.” 

Cavin says that a light-sensitive 

[Continued on page 76] 
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'oU c t really call it.a.-museum;-at least, not by. 
“conventional standards.-Unlike-the Sinithsanian— 
Institution. in Washington, D.C4-or the American 
=Museunof NaturabHistory in New York, for example, it 
has^no collections—no priceless gems, no antique 
instruments, no dinosaurs, no meteorites. 

What is it, then? “A giant machine for communicating 
and-popularizing science and technology, ys Joél de 
Rognay, director of development and international relations for Paris's 
la'Cité des Sciences et de l'Industrie—the city of science .and 
téGhnology. “We cover all disciplines, create major exhibits on themes 
that are of interest to the public. We have links tó industry and work 


Once destined to be Europe's largest meat 
market, the enormous building at left in this 
photo taken at dusk (top) houses the main part 
of Paris's famed la Cité des Sciences et de 
l'Industrie. Facing it across a moat is the 
spherical Géode, France's first Omnimax theater, 
with the world's largest movie screen (seen also 


on the preceding page). 


Inside the vast main hall of the Cité are more 
than 430,000 square feet of exhibits, ranging 
through three levels connected by escalators and 
elevators. Libraries and other facilities occupy 
two subterranean levels. 
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with the media. We have classes of 
students coming here for extended 
periods. We have a tremendous li- 
brary ... but no collections. That's why 
we are not technically a museum." 

Museum or no, the Cité is certainly 
big, as its name suggests. In sheer 
Size, it is unrivaled. The main build- 
ing, an architectural wonder sheathed 
in glass, is enormous—longer than 
one-and-a-half football fields and 
taller, at 57 meters, than Paris's Arc 
de Triomphe. Its volume is enough to 
swallow three entire Pompidou 
Centers, another of Paris's stellar 
attractions. 

It has more than 400,000 square 
feet of exhibition space on five levels, 
encompassing: a 7.5-acre perma- 
nent exhibit called Explora, with its 
four key concepts—the universe, life, 
matter, and communication; annual 
exhibits on different themes; a new, 
permanent exhibit on the environ- 
ment; a children's section, the Cité 
des Enfants, the largest inter- 
active exhibition center of its kind in 
Europe; and a multimedia library 
with more than 300,000 books, 
500 periodicals (including POPULAR 
ScIENCE), and 3,000 audiovisual 
documents. Many of the exhibits are 
accessible to non-French speakers. 

That's not all. The Cité also has: a 
news center where journalists can 
glean the latest developments in sci- 
ence and technology; an international 
conference center, the Palais des 


Congrés, that is host to major 
scientific and industrial meetings; a 
planetarium holding 250 swiveling 
and reclining seats that is equipped 
with 140 projectors and a Starball sys- 
tem that can display the motions of 
10,000 stars; three theaters; a bank; 
an aquarium; a bookstore; a gift shop; 
and three restaurants. 

Facing this building and reflecting 
it in its polished steel exterior is 
France's first Omnimax theater, the 
Géode, a sphere 36 meters in diameter 
with the world's largest movie screen. 


separate building houses the 

Cinaxe, Europe's first *dynamic" 

movie theater. This is actually a 
giant simulator inside which 60 peo- 
ple can experience spaceflight, a bob- 
sled run, a plummeting helicopter 
trip, or other similarly disorienting, 
gut-wrenching excursions for four or 
five minutes. The simulator cabin is 
mounted on hydraulic pistons that 
can tip it in any direction at an angle 
of up to 30 degrees. 

One can even visit a full-scale sub- 
marine, the Argonaute. Headsets 
deliver a multilingual commentary 
on the sub's various stations: the 
crew station, the central operations 
station, and the forward torpedo- 
launching station. 

The Cité resides in a 136-acre park, 
the Parc de la Villette in the northeast 
corner of Paris, about 20 minutes from 
the center; it is the largest green space 


within the city limits (la Villette is, lit- 
erally, “little town”) and eventually 
will also contain a multi-structure cul- 
tural attraction devoted to music. 

The strangest aspect of this tremen- 
dously successful science center, 
which attracts more than five million 
visitors a year (rivaling the Louvre 
and the Eiffel tower) is that it 
sprang from a major political and 
financial scandal. 


e story is a curious one. The Parc 
T de la Villette is an ideal place for a 
major market because it is thread- 
ed by two important waterways: one 
running south to the Seine and north 
to the countryside, and the other run- 
ning east and west. La Villette was 
once the site of an abbatoir: Animals 
were transported by barge and 
butchered there, with the meat then 
distributed throughout Paris and the 
surrounding area. À visitor to la Cité 
with a vivid imagination might today 
think to hear the lowing of kine and 
the squealing of swine. 

In the 1960s, the national govern- 
ment devised a grandiose scheme to 
build Europe's largest meat-process- 
ing plant at la Villette. Besides facili- 
ties for slaughtering the animals, a 
huge hall would serve as a great meat 
market. Construction began, but was 
plagued by cost overruns as enormous 
as the building. To make matters 
worse, the original concept became ob- 
solete and had to be abandoned by the 
end of the decade. New technology in 
meat cutting and trimming, air-condi- 
tioning, and the like made it possible 
to decentralize the meat-packing in- 


dustry instead of concentrating it in 
one place. These developments made 
it profitable to butcher animals and 
sell the meat locally. 

It was an economic fiasco and a 
major political scandal, according to 
de Rosnay. "The government was left 
with this big piece of real estate and 
an enormous building that was only 
partially finished." 

What to do with this white elephant? 

As de Rosnay tells it, the govern- 
ment was advised to convert the plant 
to a museum of industry; the concept 
was then changed to a museum of 
Science and industry. 

In 1978, then-President Valéry 
Giscard d'Estaing asked Maurice 
Lévy, an eminent physicist and the 
former head of the National Center for 
Space Studies, to form a small team to 
study the plan. De Rosnay became 
part of that team. “Lévy and the 
team," he says, “made a proposal that 
clearly outlined many of the things 
that we do now. Lévy stressed from 
the beginning that the word ‘museum’ 
was inadequate to denote all the man- 
ifold functions and attractions of the 
Cité. Besides, in France at least, the 
word smacks of the musty past, and 
we are aimed toward the future." 

The go-ahead for the project was 
given by President Francois 
Mitterand in 1981, and the noted ar- 
chitect Adrien Fainsilber was as- 
signed the daunting task of rescuing 
the abandoned meat market. He 
succeeded brilliantly, turning the 
otherwise useless and cavernous 
central space that had been intended 
to serve as a meat sales hall into a 


Tennis, anyone? This near-life-size thermogram 
of a woman and her tennis racket displays the 


vneven heat of the human body, often a 
useful means of detecting disease and other 
conditions. 


Children can learn about all manner of water- 
moving devices—trom simple pumps to 
Archimedes" screw—at this interactive hydraulic 
exhibit. The aim is to get water into the tipping 
barrel at the middle of the pool. 
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A visiting grandfather and grandchild try their 
hand-eye skills by using a robot perles 
arm to build and disassemble structures with 
architectural blocks. The Gité has more interac- 
tive exhibits than any other science center in 
the world. 


stunning, cathedral-like “nave.” The 
330-foot-long, 165-foot-tall space is 
served by escalators and elevators 
that lead to three levels of exhibits 
and two subterranean floors. 

On Feb. 17, 1985, an official decree 
established the Cité under the aegis of 
the Ministries of Research and 


HANDS ACROSS THE SEA 


La Cité des Sciences et de l'Industrie main- 
tains close cultural contact with a number 
of other science centers worldwide—and 
none closer than with San Francisco's 
Exploratorium. In fact, the present director 
of the Exploratorium, Goéry Delacóte, was 
a member of the planning team that 
was instrumental in setting the Cité's 
mission. Delacóte joined the Exploratorium 
in 1991 from a position as a director of the 
French National Research Center. 

In 1986, the Cité commissioned a major 
exhibition, which opened in May 1987, 
called "Seeing the Light with the 
Exploratorium." It replicated 76 of the more 
than 600 Exploratorium exhibits. All the 
replications were based on the theme of 
light. The exhibition is now permanent at 
the Cité and is called “Jeu de Lumiére," or 
“play of light." 

The dazzling exhibits explore such 
phenomena as reflection and refraction, 


color, shadows, light mixing, depth- | 
perception, illusions, and the nature of 
vision. Here are some of them: 

*Everyone is You and Me—Two visitors sit 
facing one another on each side of a half- 
Silvered mirror. By shifting position slightly, 
one can gradually superimpose his face 
on the other's, with startling and rewarding 
results. 

*Duck into Kaleidoscope—One person | 
becomes a crowd when mirrors joined at 
60-degree angles bounce an image 
back and forth to produce a host of 
reflections. 

*Mirrorly a Window—Hand-eye uncoordi- 
nation occurs, to an unsettling degree, 
when a visitor puts both hands on the 
exhibit and looks into a mirror from the side. 
*Distorted Room—The same person can 
appear as either a midget or a giant, 
depending on what part of this "fun-house" | 
room he stands in.—A. F. 

J 
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Industry, with the cultural mission of 
“making accessible to the public the 
development of the sciences, technolo- 
gy, and industrial expertise.” It is part 
of the French government's master 
plan for the development of modern 
Paris, a plan that also includes the 
Louvre, the Arc de la Défense, the 
Musée d'Orsay, and the Opéra de la 
Bastille. The Cité opened in 1986; de 
Rosnay, formerly director of the famed 
Institut Pasteur in Paris, joined full- 
time in 1987. 

The theme of the Cité in 1992, when 
I visited, was Man and Health, with 
an especially fascinating section on 
disease that included an examination 
of the most recent outbreak of plague, 
in the 18th century. The 1993 theme is 
Man and the City; for 1994 it will be 
Man and Materials. 

Part of the Cité's activity during a 
theme year is to publish and dis- 
tribute books, cassettes, kits, and oth- 
er materials. Each theme has to be 
planned three years in advance. 

Like the permanent Explora, these 
annual exhibits make heavy use of in- 
teractive and multimedia techniques. 
De Rosnay is not entirely satisfied 
with their effectiveness, however. 
"The Cité is both a communications 
machine and an expert system— 


hardware and software. We need to 
improve the user-friendliness of the 
hardware in this big building, a con- 
stant enterprise. We'll be happy when 
it's as friendly as a Macintosh. For 
the future, we are launching an inter- 
nal forecasting program that will help 
us answer such questions as: What is 
the future of interactive technology? 
Should we be more high tech or high 
touch?" 

Typically, the choices in interactive 
exhibits have been either high 
tech/low touch (low touch requires lit- 
tle human intervention or assistance) 
or low tech/high touch. “I believe we 
should be more high touch," de 
Rosnay says. 

An example of high tech/low touch, 
de Rosnay explains, is a stand-alone 
exhibit featuring push buttons, a tac- 
tile screen, and multimedia. “When 
the visitor approaches, the machine 
starts talking, or else he pushes a 
button and the exhibit goes into oper- 
ation. There are no museum people 
around—that’s low touch. 

“The opposite approach, low 
tech/high touch, is typical of some 
science centers in the United States, 
especially in parts of San Francisco’s 
Exploratorium, with very simple 
exhibits based on, for example, a pen- 
dulum or a wheel. Two or three muse- 
um people are usually standing 
nearby, and the visitor can ask ques- 
tions and have things explained.” (For 
the close connection between interac- 
tive exhibits at the Cité des Sciences 
and the Exploratorium, see Hands 
Across the Sea.) 

Some approaches can fall in be- 
tween those two extremes, de Rosnay 
says. For example, a center might use 
videodiscs, computers, and other high- 
tech equipment, but augment them 
with special “animators,” guides who 
are very well informed and can help 
people find their way through a 
“knowledge maze.” 


t the Cité, another significant 

A through knowledge mazes 

s via multimedia libraries, 

led “médiatheques” as a twist on 
ibliotheques." 

“We are geared to explain science 
and technology," says François Reiner, 
director of the médiatheques, which 
serve a million visitors a year. These 
libraries gather up documents of all 
kinds—printed materials, audiovisu- 
al, and software, including CD-ROMs 
and interactive videodiscs—and make 
them accessible and attractive to the 
Cité's visitors. In addition to visitors 
to the museum, the médiatheques also 
draw students and others who come 
to the Cité principally to use the 
médiatheques. 


Originally Reiner says, the 
médiatheques' architects wanted to 
separate different kinds of users 
physically: adults from children, for 
example. “But we wanted children to 
be able to use the whole library if they 
wanted. For instance, there is no rea- 
son a child of ten who is interested in 
airplanes shouldn't be able to use 
Jane's All the World's Aircraft, even 
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The Gité’s “Science Village” for children (the 
Gité des Enfants) welcomes all from 3 to 12 
years old. Here a toddler and his brother 
explore the wonders of an underwater 
environment. 


One of three theaters, the Cité's planetarium 
has an ultrasophisticated projection system that 
can track the motions of 10,000 stars. 


Forget 
about tunes 
of glory. The 
melody now 
is smaller, 
faster, 


«heaper. 


BY STUART F. BROWN merica's space program 
was once a source of 
pride and inspiration to 
the nation. Now it is a 
shambles, its mission 
unclear, its very exis- 
tence at hazard. 

It is reeling under the 
impact of three recent develop- 
ments: One, the sensational col- 
lapse of the Soviet Union. Sec- 
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ond, the arrival, after 12 years, 
of a new Democratic administra- 
tion with its own as yet unde- 
fined space and technology poli- 
cy agenda. And third, the 
softening of the economy, a 
worldwide phenomenon. These 
treble tremors are drastically 
changing the complexion of the 
space activities that could unfold 
in the next decade and beyond. 


SOCIATES 


FRASSANITO & ASS 


This turbulent time is in stark 
contrast to the glory days of the 
Space Age. It was to reinforce the 
pride of country as well as to 
reaffirm this nation's dominance 
as a world power that President 
John F. Kennedy trumpeted a 
visionary plan to land Americans 
on the moon. And the country 
responded to that vision, bask- 
ing in the reflected glory of the 


space program's achievements. 

On July 20, 1969, only 11 years 
after NASA's formation, Ameri- 
can astronauts landed at Tran- 
quility Base on the moon. During 
the next three years, 12 Apollo 
astronauts roamed the lunar 
surface. In 1976, the Viking Lan- 
der probed for life on Mars. Dar- 
ing unmanned trips to yet other 
planets yielded a thousandfold 


. 
Neh t 


In this computer-generated NASA 
scenario, a new generation of 
landing craft fires retrorockets 
while descending to the lunar 
surface to establish a manned 
outpost. Money to pay for such 

a mission appears unlikely to 
materialize anytime soon. 


E 


MM 


NASA'S PAPER SPACE STATION: 
A PERPETUAL DESIGN EXERCISE? 


Since 1985, at least 11 space station designs of varying size and cost 
have been proposed, including the two shown below. On the page at right 
are four that have been recently considered, one of them Russian in 
origin. Those labeled options A,B, and C are similar to the three designs 
submitted in June to a White House advisory committee by a NASA re- 
design team. None of these meet the budget goals of $5 billion, $7 billion. 

or $9 billion set by the president's science advisor, John Gibbons. 


1986: THE POWER TOWER 
A design incorporating pairs of laboratory and habitation mod- 
ules and a single pressurized logistics module, it was originally 
scheduled for permanently manned operation in 1994 


increase in our knowledge of the so- 
lar system. 

Behind the scenes, however, top 
level indecision, bureaucratic in- 
fighting, cost overruns, and congres- 
sional waffling were beginning to 
tarnish the space program's allure 
and blur its mission. The ending of 
the Apollo program and the trashing 
of the massive Saturn rockets disil- 
lusioned many. Then came the 
painful evolution of the space shut- 
tle—with its enormous costs, delays, 
and an apparently avoidable Chal- 
lenger disaster—and a string of oth- 
er major technical failures, such as 
the recent Hubble Space Telescope fi- 
asco. All contributed to a growing 
public disenchantment with the 
space hierarchy and its work. 

Outside historical events are also 
inexorably molding the future of the 
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/ 1991: SPACE 


STATION FREEDOM 
Rejected by the Clinton White House 
as too expensive, the most recent 
Freedom design is arrayed 
along one long truss and 
would have single labo- 
ratory and habitation 
modules and five lo- 
gistics modules. 


space effort. With the Soviet Union a 
memory, the atmosphere of hostility 
and competition that bred the ratio- 
nale for treating space as a race has 
evaporated. Now, Russia is clamor- 
ing for participation in the space 
projects of NASA and its interna- 
tional partners. It is dangling for 
sale a broad range of hardware and 
technical expertise developed in its 
own highly successful space program 
(see A Gallery of Russian Space 
Hardware). 


n the domestic scene, the new 
administration brings with it 
new priorities; the glory and 
adventure of space exploration are 
not high among them. The Clinton 
team wants to use the space pro- 
gram to develop new technologies 
with earthbound uses. This is bad 


tidings for manned missions to the 
moon and Mars, and the crash pro- 
grams for building new launchers to 
get them there; they have now been 
indefinitely postponed. The new fo- 
cus will be on cheaper robot probes 
that can be built in less time and 
quickly launched on space-science, 
planetary-exploration, and environ- 
mental-monitoring missions. 

Tight money means that times are 
tough all over in the space business. 
Global recession is making it hard 
for governments to pump large 
amounts of money into civil space 
activities, which currently consume 
a worldwide total of about $25 bil- 
lion per year. 

If the United States is no longer to 
engage in bold (and expensive) 
space-faring, neither is any other 
nation likely to eclipse American ef- 


OPTION A 
This modular concept would be built in four phases, requiring 16 shuttle flights.The 
last stage would be completed by September 2000 and would allow permanent 
manning. The station would use a combination of Freedom hardware and space- 
flight-tested equipment from military satellites. 


forts. Russia is 
hard-pressed to 
launch any space vehicles. The 13 
member nations of the European 
Space Agency (ESA) are facing polit- 
ical and budgetary woes that have 
forced them to back away from the 
original goal of becoming a full- 
fledged competitor to the United 
States and the Soviet Union, capa- 
ble of a range of independent space 
activities. ESA has recently canceled 
an astronaut-tended orbiting labora- 
tory and its Hermes space plane, a 
craft planned to ferry a three-person 
crew and some cargo into orbit, and 
has scaled back many other projects. 
Only ESA's Ariane launcher pro- 
gram and its space-science activities 
have escaped major cutbacks. 
Officials from 70 nations who at- 
tended the World Space Congress, a 


1993: THE MIR 
CONNECTION 


Russian space officials have proposed 


a station combining an improved ver- 
sion of their Mir station, a U.S. labora- 
tory, European and Japanese research 


modules, and a universal docking port 
A mixed fleet of space shuttles and 
rockets would 
launch and ser- 
vice the orbit- 
ing platform 


major international conference held 
in Washington a year ago, began 
talking about the need for multina- 
tional cost-sharing and cooperation 
Although no blueprint for it exists, a 
few optimists have proposed the idea 
of eventually forming a joint Ameri- 
can, European, and Russian space 
program. 

NASA has learned that it must get 
accustomed to living on about one- 
third less money than agency plan- 
ners once thought they could count 
on. From 1983 to 1992, the annual 
NASA budget grew from $7 billion to 
$14 billion, as declining military 
hardware spending inspired Congress 
to shift a “peace dividend" into the 
space program. Anticipating contin- 
ued congressional largess, the agen- 
cy assumed its budget would in- 
crease to as much as $25 billion by 


OPTION B 

Derived from the most recent space 
station Freedom designs, this con- 
cept would, like option A, be built in 
four phases, finishing in December 
2001 after 20 shuttle flights. It would 
accommodate a four-person crew for 
ten years and include a 2.5-meter 
centrifuge for life science experiments. 


OPTION C 


Placed in orbit with a single launch of a 
shuttle-derived vehicle in September 
1999, this design is the simplest and 
least expensive of the options submitted 
by NASA. The pressurized habitation 
module has no airlocks; extravehicular 
excursions would be possible only when 
the shuttle was docked at the station. 


1995. Costly projects seemed affordable. 
The days of generous raises are 
now history. The prolonged recessi 
and pressure on Congress to attend 
to social needs means that NASA 
must make do with about $15 billion 
annually in inflation-adjusted dol- 
lars for the next few years. As a re- 
sult, doing things less expensively 
has become the only way to keep a 
reasonable mix of activities alive. 
Piloting the space agency through 
the shoals of change is the tas 
signed to Daniel Goldin, who was 
brought in as NASA chief adminis- 
trator a year and a half ago after the 
Bush White House fired Adm. 
Richard Truly, the former astronaut 
who had been administrator since 
1989. Truly was felt to have moved 
too slowly in weaning NASA from its 
reliance on the costly space shuttle 
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STEVE KARP 


THE MILITARY IN SPACE 


A key development in the military space 
arena is the repackaging of the Strategic 
Defense Initiative (SDI) program, or Star 
Wars, as the Ballistic Missile Defense Or- 
ganization (BMDO). Defense secretary 
Les Aspin shifted the program's focus 
away from space-based destruction of in- 
tercontinental nuclear missiles to ground- 
based interception of tactical missiles, 
such as the Scuds used by Iraq in the Per- 
sian Gulf war. The BMDO is still hand- 
somely funded, with a $3.8 billion budget 
for fiscal year 1993. SDI research projects 
consumed a total of nearly $30 billion 
since the program was established by 
Ronald Reagan. 

The world's military is believed to spend 
about $25 billion per year on space activi- 
ties, the same amount civil space pro- 
grams receive. In the United States, how- 
ever, spending on military space activities 
began to surpass the level of civil space 
funding in 1981. Military spacecraft are 
typically used for reconnaissance, com- 
munications, navigation, weather report- 
ing, and early warning of missile attack. 

An estimated $6 billion per year has 
been spent by the Defense Department's 
National Reconnaissance Office (NRO), 
an agency that operates the country's net- 
work of sophisticated spy satellites under 
direction from the CIA. Last year, the Pen- 
tagon officially owned up to the NRO's se- 
cret existence and name—both of which 
had been known for some time to ob- 
servers of the space intelligence sector. 
And in spite of its grave economic and po- 
litical woes, former arch-enemy Russia 
has managed to continue launching mili- 
tary communications and reconnaissance 
satellites. 

A welcome peace dividend for earth sci- 
entists is now coming out of the fabulously 
expensive space reconnaissance world. 
Prodded last year by Sen. Sam Nunn and 
then-Sen. Albert Gore, the Defense De- 
partment and the CIA began combing 
through tons of satellite photos taken over 
many years to determine which could be 
useful to scientists studying global climate 
changes. Meaningful details, such as 
quantity of snowfall, the extent of vegeta- 
tion cover, and other variables may be 
contained in the formerly classified 
images. 

Anyone who watched NASA space sci- 
ence craft being bumped off the space 
shuttle in favor of "classified defense pay- 
loads" during the 1980s might have con- 
cluded that the military was quietly taking 
over the civil space program. Was NASA 
just a front for the Pentagon? 

Actually, the military had come to dread 
the space shuttle, with its infrequent flights 
and the three-year launch hiatus caused 
by the Challenger disaster. As soon as it 
could, the Air Force began designing spy 
satellites and other large military space- 
craft that would fit on unmanned rockets 
such as the Titan IV. The Pentagon now 
has plans to launch more than 200 pay- 
loads on expendable rockets of various 
sizes in the next 13 years. 

-SFB 


and embracing the now-postponed 
goal of sending people to Mars. 

Goldin has shuffled the agency's 
top management and launched its 
24,000 employees on a process of in- 
ternal review and goal-setting in- 
tended to shake out bureaucratic 
cobwebs that collected during the 
two decades since the Apollo moon- 
landing program. The resulting tus- 
sles within NASA, and with congres- 
sional representatives and corporate 
lobbyists defending the status quo, 
have been fierce and have earned 
him many enemies, according to 
NASA sources who ask to remain 
anonymous. 


career aerospace engineer, 

Goldin came to NASA from the 

Space Technology Group of 
TRW Corp., where he managed a se- 
ries of civilian and military space- 
craft programs. He is a scrappy re- 
former who seems to have been 
everywhere at once since his ap- 
pointment, pitching a creed of effi- 
ciency and relevance for the space 
program. Accomplishing more in 
less time without busting budgets is 
the new official religion at NASA, 
where the refrain “smaller, faster, 
cheaper” has been broadcast 
throughout the agency. The idea is 
to get away from building large, 
elaborate spacecraft, such as the 
original design for the planned Sat- 
urn-orbiting Cassini probe. Cassini’s 
$4 billion price tag rivaled the ex- 
pense of a manned mission. 

“The antithesis of this is to build 
small to medium-size spacecraft 
that you can launch three years af- 
ter the start of the program,” Goldin 
said in an interview. "Let's say I 
launch ten satellites in a year. I can 
afford to lose two of them. It be- 
comes OK to take risks. Now I begin 
coming to the technological cutting 
edge. The reason that the nation 
goes to the cutting edge is not just 
for inspiration, but for opportunity 
to bring back technology that can 
create new jobs. NASA must perform 
as an intentional engine for the cre- 
ation of things that you can use." 

Such talk is music to the ears of 
many space scientists. “I’m very 
high on what Goldin's doing. He's 
what NASA needs," says Dr. Bruce 
Murray, a California Institute of 
Technology planetary geologist who 
has long criticized the agency's ways 
[*Is the U.S. Lost in Space?" July 
'89]. “We need cheaper and quicker 
in both unmanned and manned 
spaceflight. The challenge now for 
NASA is that the direction they're 
going costs too much." 

Buffeted by constant design 


collaboration. 


changes and budgetary demands, 
the Freedom space station mirrors, 
more than any other program, the 
increasing turmoil in the space 
world. 

Freedom is supposed to be built by 
NASA together with ten European 
partners, Canada, and Japan. The 
White House has instructed NASA 
that spending for the orbiting labo- 
ratory over the next five years must 
be reduced to between $5 billion and 
$9 billion from the $14.6 billion the 
agency had originally requested. Try 
to share costs and hardware with 
the Russians, the administration or- 
dered, while paring down the station 
from its planned configuration. 

If the space station ends up being 
severely diminished or even can- 
celed, NASA will emerge as an agen- 
cy more closely focused on terrestrial 
concerns than it has been in the 


past. Within the belt-tightening or- 
der from the White House resides a 
message that NASA's activities will 
be judged in terms of their potential 
payoff in new industries and jobs, 
according to John M. Logsdon, direc- 
tor of the Space Policy Institute at 
George Washington University. 


uring the Reagan-Bush years, 
D: was politically incorrect to 

speak openly of industrial poli- 
cy, even though the government's 
longstanding support for defense 
and space represented the same 
thing by another name. Now, the 
new administration's belief in an 
overt and broader-ranging industri- 
al policy could put NASA in competi- 
tion with other activities for its fi- 
nancial sustenance. “The 
fundamental implication of the 
space station redesign is that Mr. 


Clinton is far less interested in 
spending money on space for its own 
sake than on technology that will 
have an impact on the economy,” 
Logsdon says. 

Indecision by policymakers and 
budgeteers over the international 
space station has made the begin- 
ning of the post-race Space Age seem 
like an out-of-focus movie with no 
discernible plot. Alternative space 
station proposals and sales pitches 
from Russian spacecraft builders 
have been in ample supply, along 
with uncertainties about whether 
the cheaper versions are feasible. 

At the same time, a broad consen- 
sus has been lacking for exactly 
what the space station should ac- 
complish in the first place. Goldin 
has at various times stated different 
primary roles for the orbiting plat- 
form. One is as a human-physiology 


lab for exploring serious health 
problems, such as permanent bone- 
mass loss, that are caused by long- 
duration weightlessness. Another is 
a materials-science facility for ex- 
ploring new compounds and ultra- 
pure crystals that cannot be pro- 
duced on Earth. A third is as a 
gathering ground where internation- 
al teams can learn how to collabo- 
rate in space. 

But strong backing has failed to 
materialize for sending humans 
back to the moon and onward to 
Mars by 2019. That was the goal 
George Bush proclaimed but didn't 
bankroll in his 1989 Space Explo- 
ration Initiative. And that seriously 
weakens the human physiology jus- 
tification for the space station. With- 
out plans for imminent manned space 
ventures, it would mean spend- 
ing huge amounts to pursue answers 
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to non-pressing questions. By some 
estimates, Freedom's total price tag 
could have run as high as $30 billion 
to $40 billion for construction and 
launch, plus 30-year operating ex- 
penses of $100 billion or more. 

Worse yet, promoting the station 
as a materials-processing laboratory 
has been pooh-poohed by a long list 
of prominent scientists, including 
James Van Allen and Bruce Murray, 
who see any possible gains as a triv- 
ial return on a huge investment. So 
what's the thing really for? 

Still, NASA, its foreign partners, 
the White House, and Congress may 
end up hashing out a space station 
design and rationale that is accept- 
able to a majority of the partici- 
pants, gets built, and actually be- 
gins orbiting Earth within a decade. 

Russian space officials have lob- 
bied vigorously for the consideration 
they're now receiving and have been 
backed by Russian President Boris 
Yeltsin, who reached an agreement 
with President Bill Clinton during 
their April summit meeting in Van- 
couver, B.C., to chart future space 
cooperation. Germany's research 
and technology minister has also en- 
couraged joint space station efforts 
with Russia. Leading Russian scien- 
tist Roald Sagdeev, who is now 
based at the University of Mary- 
land's East-West Space Science Cen- 
ter, is coordinating his country's par- 
ticipation in the effort. 

Bringing the Russians into the 
conversation has added an interna- 
tionalist appeal that is likely to for- 
tify the shaky bipartisan congres- 
sional coalition that has so far kept 
the controversial Freedom project 
alive. But there is still a distinct 
possibility that lawmakers' mount- 


ing exasperation with the many 
years of expensive ground-bound 
space station research will result in 
the entire project being killed by 
Congress within the year. 

One key player in formulating 
space policy, White House science 
adviser John Gibbons, indicated to 
reporters at a February science 
meeting that Ronald Reagan's fuzzy 
ideal of maintaining a permanent 
manned presence in space is a shaky 
justification for spending billions of 
dollars. 


ow did the space station come 

to be in this pickle? Space sta- 

tion Freedom is the offspring of 
a series of contractor projects in 
which $8 billion was spent since 
1984 on endless paper studies and 
mock-up space station modules. 
Congress never became sufficiently 
convinced of the value of those plans 
to allocate enough money for a real- 
istic construction and launch pro- 
gram. Thus, during successive re- 
designs the platform grew, then 
shrank again, in keeping with the 
fluctuating hopes for funding. 

A chronic parallel problem, and a 
major contributor to Freedom's en- 
dangered status, has been NASA's 
lack of an unmanned heavy-lift rock- 
et. A heavy lifter would be used for 
launching payloads, such as sections 
of the space station or large satel- 
lites, that don't justify the expense 
and risk of a manned shuttle mis- 
sion. NASA doesn't have one be- 
cause of a fateful decision made dur- 
ing the early 1970s by then-ad- 
ministrator James Fletcher and the 
Nixon White House. It mandated that 
all payloads fly on the shuttle—cre- 
ating a monopoly for it—while halt- 


ing development of unmanned rock- 
ets. Commercial and military pay- 
loads were given below-cost dis- 
counts, a strategy that damaged the 
American commercial rocket indus- 
try and prompted the European 
Space Agency to press ahead with 
development of its successful series 
of Ariane rockets. 

The National Launch System, a 
proposed $10.5 billion family of 
heavy-lift rockets that was to be 
shared by NASA and the Air Force, 
was killed last fall by a cost-con- 
scious Congress lobbied by the 
builders of smaller existing rockets. 
“The obvious next step is a National 
Launch System in several different 
configurations,” says Dr. Jerry Grey, 
science and technology director at 
the American Institute of Aeronau- 
tics and Astronautics. “The shuttle 
is becoming obsolete and maintain- 
ing its infrastructure is taking up 
half the NASA budget. And there’s 
nothing in the pipeline. We should 
learn from this.” 

Another launch option that Grey 
and others advocate is using Rus- 
sia’s huge Energiya rocket, the most 
powerful in existence. He calculates 
that Freedom could be lofted more 
quickly and cheaply and with less 
in-orbit assembly by packing its sec- 
tions into just four Energiya rockets 
paired with four space shuttle 
flights [“Science Newsfront,” July]. 
To the Russians’ frustration, NASA 
has so far shied away from signing 
up for launches aboard the big rock- 
ets, pointing to uncertainties about 
the long-term stability of former So- 
viet republics. The prospect of mov- 
ing too quickly into joint space- 
launching ventures that could end 
up falling apart makes U.S. officials 
uneasy. 

Meanwhile, administrator Goldin 
has before him an unrefuseable offer 
from the White House: proceed with 
cutting the space station’s cost in 
half—or get fired. 

Finding other uses for money 
saved by cutting space station 
spending is very easy. Goldin has no 
trouble rattling off a list of 
new goals to pursue. “I envi- 

sion in the next two decades 
small and medium-size 
[Continued on page 80] 


ninistrator Daniel 

left) chats with 
Yuri Koptev, director 
jeneral of the Rus- 
sian Space Agency. 
Cooperation is cer- 

tain, but its extent 

is still unclear. 


The collapse of the Soviet Union has left its large and accomplished space establishment in 
A GALLERY OF disarray, virtually broke, and extending a previously unthinkable offer: The cream of Russian 
space hardware and expertise are for sale at rock-bottom prices. 
RUSSI AN SPACE So far, the United States has agreed to buy a package of equipment including small satellite 
thrusters, plutonium 239 fuel for space-based power supplies, and the powerful Topaz 2 space 


nuclear reactor, which has been delivered to the New Mexico Engineering Research Institute in 
Albuquerque for testing. 


After some initial hesitation about patronizing the one-time “evil empire's” space bazaar, gov- 
ernment agencies and various companies are taking advantage of unique technologies the for- 
mer Soviets developed, through hardware purchases and joint ventures. Pratt & Whitney, for 
example, has reached a licensing agreement with rocket-engine builder Energomash NPO, 
and Lockheed Corp. is selling Proton rockets built by Krunichev Enterprise of Moscow. 

Keeping Russian rocket and weapons engineers gainfully employed, many government 
officials and arms-control experts feel, makes more sense than watching them emigrate to 

terrorist states in search of work. 
à Following is a sampling of 
space hardware our for- 
æ mer adversaries are anx- 
ious to sell.—S. F. B. 


SOYUZ/MIR 

The Mir space station can receive fuel and 
supplies from unmanned Progress cargo ships. 
It can be greatly expanded by attaching as 
many as four laboratory modules to an axial dock- 
ing port. The Soyuz TM space ferry brings crews 
to and from Mir in orbit. NASA is consid- ú 
ering using the small craft as a 
“lifeboat” for returning space 
station crews to Earth 
in an emergency. 


ENERGIYA 

Meet the biggest rocket 
in the world. With a 
total thrust of 7.1 
million pounds, the 
gigantic Energiya 
J.—] booster can lift more 
| than 100 tons of 
=| payload into orbit. It 
jw has been proposed 
as a cheaper and 
quicker way to 
launch NASA's 
space station. 
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The electric eye 


[Continued from page 62] 


chip and its associated processing cir- 
cuitry can be made “with standard, 
garden-variety silicon processors . . . 
We have learned that in the eye, gan- 
glion cells are separated on the order 
of tens of microns. For us that's easy. 
That's big stuff." 

"The approach we'd like to take 
now,” Gray adds, "is to take a step back 
and start with something very simple, 
like an array of four sensors .. . What 
we'd like to do is just sense light. And, 
if the light's above a threshold, then 
send out a stimulation pulse to a stim- 
ulator on the surface of the retina." 

Nevertheless, grafting sensors to 
living cells is difficult. The stimulator 
must transfer the information from 
the light-sensitive chip to the ganglion 
cells of the retina. 


A gentle touch 


“You don’t want anything mechani- 
cally piercing the retina,” Humayun 
explains. “The retina’s like Saran 
Wrap, or thinner, in consistency.” The 
stimulator has to contact the retina to 
transfer an electrical current, but it 
must be a gentle touch. 

Members of the group at the 


Research Triangle Institute in 
Research Triangle Park have started 
designing and building stimulators. 
Each stimulator can provide an elec- 
trical signal to the ganglion cells for 
each pixel on the light-sensitive chip. 
So for a four-pixel chip, the stimulator 
will have four electrical signals. The 
first stimulator was created from sili- 
con, as are most electronic chips, in- 
cluding the light-sensitive chip. But 
the silicon stimulator has sharp edges 
that could tear the retinal tissue. So 
the investigators switched to a flexible 
polymer that could float on the reti- 
na’s surface. 

In the latest experiments this past 
April on a patient with no light per- 
ception at all, a pair of electrodes were 
inserted into the eye at the same time 
to see how close they could be brought 
together before the patient was unable 
to differentiate the separate points of 
light. Carol Churchie, who suffers 
from the same hereditary blindness as 
his brother Harold, was able to follow 
the two points of light until the dots 
were less than a millimeter apart. 
This suggests that the method will 
eventually provide fairly high resolu- 


tion, because the closer pixels are 
packed together, the more points of 
light can be stimulated. 

The researchers seem confident 
that they can complete the next step: 
combining a light-sensitive chip with 
a polyamide stimulator, surgically im- 
planting the device into a human eye 
and, perhaps, providing primitive 
sight to someone who lacks opera- 
tional photorecepturs. Such a result, 
though, is some years and many dol- 
lars away. One problem yet to be 
solved is how to install the photocell 
array in the eye. One technique in- 
volves using nanotechnology to con- 
struct a folded array that is inserted 
through a tube and unfurled like an 
umbrella [“Molecular Marvels,” May]. 
Energy requirements also must be re- 
solved. Though photocells can convert 
light to energy, it’s probably not suffi- 
cient to power an electric eye. 

Despite the remaining hurdles, 
Cavin says: “There seems to be kind of 
an inevitability about this idea. While 
we don’t know exactly how it’s going to 
go, we're encouraged to think that we 
can make a contribution." It looks like 
they're already on their way. 
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Science Cité 


[Continued from 67] 


though it's not intended for children 
and is written in English." 

Virtually everyone in France has 
a Minitel, a monitor attached to 
the telephone. The French Telecom- 
munications Agency has distributed 
millions of them free. With a Minitel, 
a person at home can dial into various 
databases, such as telephone directo- 
ries. For the cost of a single telephone 
call, anyone in France can also enter 
the complete catalog of the médiathe- 
ques and see what is available, says 
Reiner. “If they are registered borrow- 
ers from us, they can even put a hold 
on the material they want. They can 
tell when an item that is not available 
will be returned, and they have three 
days to come and pick it up." 

The médiatheques have another 
very ambitious project involving the 
Minitel. In the first phase, people 
will have access to a complete list 
of all audiovisual materials, with 
descriptions. In the next phase, users 
will be able to search in either French 
or English, and retrieve still images. 
Finding jobs 

The mission of the Cité does not end 
with informing and explaining. 
"Education was always one of the 
goals of the Cité," says its president, 
Roger Lesgards. “Another goal, con- 
necting people to jobs, developed only 
as we gained experience. Now we help 
young people get professional train- 
ing, and eventually jobs, in science 
and technology." The Cité includes a 
‘passage des metiers’ (a corridor of 
jobs), which houses both an office of 
the National Employment Agency and 
an office of the National Education 
Ministry that specializes in job orien- 
tation for young people. These offices 
offer job leads and advice on choosing 
a profession. 

“Our main target,” Lesgards adds, 
“is to help students. We bring in pro- 
fessionals from all fields and have stu- 
dents watch them as they work.” For 
example, the Cité invited boat 
builders, who constructed three kinds 
of boats on site—a runabout, a fishing 
boat, and a sailing catamaran—as 
students interested in learning such 
skills watched. 

Finally, Lesgards says, the Cité 
strives to be the focus of discussions 
by scientists, philosophers, journal- 
ists, and others on the interrelations 
of science and technology with society 
and culture. 

“Our function is not to say ‘science 
is wonderful, technology is wonderful,’ 
but to explore the connections with 
modern society, to explain the oppor- 
tunities, the risks, and the limits.” 
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The frog treatment 


[Continued from. 59) 


from parts of frogs, lizards, and other 
beasts. In Stone Age England, mem- 
bers of one pagan clan apparently 
drank a noxious elixir of oysters, 
limpets, eels, frogs, and toads during 
their elaborate burial rituals. 

It took modern science until the mid- 
1970s to realize there was a grain of 
truth to these myths. At that time, 
University of Stockholm microbiologist 
Hans Boman discovered a new class of 
antibiotics, called cecropins, in a com- 
mon species of silk moth. In the follow- 
ing decade, interest in animal drugs 
increased steadily. A team of re- 
searchers found pretzel-shaped 
cecropin molecules in pig intestines, 
and biologists from the University of 
California at Los Angeles (UCLA) de- 
tected a second class of microbe killers, 
defensins, in the white blood cells of 
several mammals. 


Bolt out of the blue 


Zasloff, a geneticist, joined the fray 
by accident. As a laboratory head at 
the National Institutes of Health in 
the early 1980s, he was performing a 
series of experiments that involved 
removing the ovaries from African 
clawed frogs. Zasloff was impressed by 
the frogs’ ability to recover from the 
operations quickly, even though they 
were always put back in aquariums 
full of naturally occurring bacteria. At 
first, he didn’t dwell on this observa- 
tion. “Then one summer afternoon it 
struck me like a bolt out of the blue,” 
he recalls. “Based on everything I 
knew, the wounds should not be heal- 
ing.” No known natural defense could 
be killing the germs that must have 
been present in the murky tanks. 

Initial tests to identify the frogs’ se- 
cret led only to dead ends. Then 
Zasloff had a new idea: Perhaps the 
mystery substance was a peptide, a 
type of chemical that would degrade 
quickly under most laboratory condi- 
tions. He added a second chemical 
that prevents peptides from degrad- 
ing, and mixed the frog secretions 
with bacteria once again. The proce- 
dure worked: the bacteria died. He 
had found the magic bullet. 

Over the next two years, Zasloff and 
his colleagues determined magainin’s 
chemical structure, then synthesized 
it in the laboratory (so they wouldn’t 
have to kill frogs any longer). They 
also verified that magainins work like 
several other animal antibiotics: 
Instead of merely assaulting one 
enzyme within a bacterium, as normal 
drugs do, magainins rip holes in the 
bacterium’s skin—the cell membrane; 
the contents then flow out like blood 
from a mortal wound. This “head-to- 
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toe” method of attack, researchers be- 
lieve, means that a disease cannot be- 
come resistant to magainin by means 
of a simple mutation. 

In 1988, Zasloff left the National 
Institutes of Health to form Magainin 
Pharmaceuticals, the first company 
exclusively focused on developing 
pharmaceuticals from animals. 


Looking at sharks 


Soon thereafter, serendipity struck 
again. One day, Yale Medical School 
researcher and shark expert Dr. John 
Forrest happened to hear Zasloff give 
a speech on magainins at a scientific 
conference in Philadelphia. After the 
speech, Forrest introduced himself 
and explained how dogfish sharks, 
just like African clawed frogs, seem to 
avoid disease despite often swimming 
in putrid waters. 

The Yale scientist invited Zasloff to 
visit Mount Desert Island Biological 
Laboratory in Maine, where Forrest 
studied sharks each summer. A few 
months later, the two were looking out 
over a pool of dogfish sharks at the 
Maine facility, when Forrest pointed 
out how pregnant sharks flush their 
innards with bacteria-laden seawater 
to rid themselves of waste. Might 
sharks have some way of disinfecting 
the seawater? 

Zasloff investigated. The results, 
announced last February in the 
prestigious journal Proceedings of the 
National Academy of Sciences, “blew 
my mind,” he says. Dogfish sharks do 
indeed produce a germ-zapping chemi- 
cal, one even more potent than mag- 
ainin. But that’s just the beginning. 
The shark drug, dubbed squalamine 
(the animal's Latin name is Squalus 
acanthias), belongs to a totally 
different class of chemicals from other 
animal drugs: It’s a steroid. 

Because steroids, such as sex hor- 
mones, have already been successfully 
used in many non-antibiotic drugs 
(birth control pills, for example), it 
should be easier to develop orally ad- 
ministered drugs from squalamine 
than from magainin, Zasloff says. 
What's more, his experiences suggest 
that untold other classes of natural an- 
tibiotics might be awaiting discovery. 

Most tantalizing of all is that 
Sharks, as far as researchers can tell, 
don't get cancer. “Every summer for 
the past 22 years I’ve operated on 
[dozens] of sharks, and I have never 
seen one with a tumor," is how Forrest 
puts it. Could squalamine be one of 
their defenses? Maybe, Zasloff and 
Forrest speculate. 

Despite the promise of animal anti- 
biotics, huge hurdles remain before 


anyone starts popping pills derived 
from sharks or other animals. What 
can go wrong between the test tube 
experiments and human use? “I can 
answer that in one word: everything," 
says Robert Lehrer, one of the UCLA 
researchers who discovered defensins. 
Some potential medicines kill bacteria 
beautifully in the lab but just don't 
work in animals, he explains; other 
agents turn out to be too toxic for hu- 
man consumption. 

In fact, the odds are long against 
any trial drug ever reaching the mar- 
ketplace. Only one out of every five 
drugs that reach advanced stages of 
testing are ultimately approved for 
sale by the U.S. Food and Drug 
Administration. 

Zasloff's company has started jump- 
ing these hurdles. It has chemically 
synthesized more than 2,000 variants 
of the frog's magainin and is focusing 
on ten for human use. One of these, a 
cream for treating impetigo—a serious 
skin infection that usually afflicts 
children—has passed a battery of 
tests on laboratory animals and 
recently began its clinical trials on 
humans. As soon as 1996, according to 
Magainin Pharmaceuticals vice presi- 
dent Dr. Leonard Jacob, magainin 
could be approved for impetigo and 
also for diabetic foot ulcers, a 
complication of diabetes that can lead 
to amputation. 

A little further down the line are 
possible remedies for eye wounds and 
stomach infections, as well as a new 
mouthwash. Also, in collaboration 
with Sandoz Pharmaceuticals in East 
Hanover, N.J., the company is testing 
magainins for treating ovarian cancer 
and malignant melanoma, the most 
deadly form of skin cancer. And, of 
course, Zasloff's team is delving deep- 
er into the effects of the shark steroid, 
which was recently patented for use 
as an antibiotic. 


A vast new continent 


Whether or not their first drugs 
work in humans, Zasloff and his 
colleagues are certain to continue 
their search for more magic bullets. 
“It’s almost like landing on a new con- 
tinent," Zasloff says. "You don't know 
what is out there." One prime goal is 
an antiviral drug. 

At the end of my visit, Zasloff shows 
me a freezer filled mostly with 
stacks of maroon shark livers, each 
sealed in its own Ziploc bag. On the 
bottom shelf sit blocks of something 
else. Zasloff won't say what, but it's 


some kind of animal or fish parts. 
Perhaps serendipity will strike 
again. 
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Space after the race 
[Continued from page 75] 

robotic probes that will orbit, place 
rovers on the surface of, and return 
samples from every major object in 
the solar system: planets, moons, 
comets, and asteroids," he says. 
"Venus is about the same size as 
Earth and has a runaway green- 
house effect. Why? We think Mars 
once had a dense atmosphere and 
running surface water in copious 
quantities. What happened to it? I 
submit that comparative planetology 
will help us better understand the 
Earth." 

Another new mission Goldin is 
pushing would test NASA's ability to 
get back to the 1960s way of doing 
things—soon. The idea is to build 
two small, simple probes and send 
them to Pluto, hopefully in 1998. 
Called the Pluto Fast Flyby, the mis- 
sion would deliver the probes to the 
previously unvisited planet and its 
moon, Charon, seven or eight years 
after launching. But if the launch 
date slips much past the millenni- 
um, the opportunity to make obser- 
vations will be lost: Pluto will pass 
out of reach on its 248-year orbit 
around the sun. 

Each craft's weight is to be kept to 
330 pounds, with a scientific instru- 
ment package weighing a mere 15 
pounds. Total program cost is esti- 
mated to be no more than $400 mil- 
lion—ultra-cheap by today's stan- 
dards. Adapting antenna dishes left 
over from the 1970s' Viking Mars 
probes is one way Pluto Flyby de- 
signers have found to save money. 


The gluttonous shuttle 


Much of the money the space 
agency spends goes to the space 
shuttles. Although NASA officials 
argue over the figures, estimates of 
the total cost of operating the shut- 
tle run to a billion dollars or more 
per flight. The shuttle and the space 
station are financial black holes des- 
tined to crowd out NASA's other ac- 
tivities unless they are plugged. 

At risk of losing their funding 
would be three major space science 
missions: The Earth Observing Sys- 
tem (EOS), a constellation of envi- 
ronmental monitoring satellites that 
are part of a program called *Mis- 
sion to Planet Earth" [^Eyes on the 
Earth," July '92]; the Advanced X- 
Ray Astrophysics Facility (AXAF), a 
craft that will scan the universe in 
the X-ray band of the electromagnet- 
ic spectrum; and the scaled-down 
Cassini probe to Saturn. 

“Is there any higher priority for us 
as a nation than understanding the 
sources and global impact of pollu- 


tion?" Goldin said. “Mission to Plan- 
et Earth will help us to understand 
the fundamentals of our environ- 
ment and to separate out the natu- 
ral and human-induced factors so 
that policymakers can make deci- 
sions based on hard facts, not on 
guesses." 

The agency's other major activity 
is its aeronautics work, sometimes 
referred to as the "little A in NASA," 
conducted at its three major re- 
search centers. The administration's 
heightened focus on technology will 
boost aeronautics research, with the 
goal of injecting new technical vitali- 
ty into the aerospace industry; the 
United States has seen its share of 
the world market for products such 
as airliners slide to 68 percent in 
1991 from 90 percent in 1970. 

Despite its overall trimming, 
NASA's five-year budget plan pro- 
vides for a 55 percent increase in 
funding for aeronautics projects. 
These include developing an envi- 
ronmentally benign supersonic air- 
liner, advancing jetliner efficiency, 
breathing new technology into the 
backward and moribund general- 
aviation industry, pursuing flight 
tests of hypersonic scramjet engines, 
and modernizing the country's wind- 
tunnel facilities. 

Two recent, quietly announced bu- 
reaucratic changes tipped insiders to 
the depth of the Clinton team's 
space policy shift. One was the ter- 
mination of the White House Na- 
tional Space Council; the other, the 
shutting down of NASA's Office of 
Exploration, a small study group 
tasked with developing manned 
moon and Mars missions, after 
Congress zeroed its budget. 

The National Space Council was 
an interagency coordinating group 
established during NASA's early 
days. Disbanded during the Nixon 
administration and revived by Presi- 
dent Bush with Dan Quayle as 
chairman, the council's members in- 
cluded the NASA administrator; the 
secretaries of State, Defense, Trea- 
sury, and Commerce; the budget and 
Central Intelligence Agency direc- 
tors, and the president's national se- 
curity àdviser. One of the council's 
goals was seeking economies 
through sharing hardware, technolo- 
gy, and procedures among those 
branches of the government with in- 
terests in space. These included the 
Defense Department and the De- 
partment of Energy, which builds 
nuclear-powered electric generators 
for spacecraft. The council's role has 
now been assumed by science 


adviser Gibbons' Office of Science 
and Technology Policy, which sets 
national goals in a much broader 
range of areas. 


A national identity 


John Pike, director of the Space 
Policy Project at the Federation of 
American Scientists in Washington, 
D.C., and an adviser to President 
Clinton during his election cam- 
paign, regrets the National Space 
Council's demise. “You simply do not 
have a point of advocacy at the 
White House that will make the case 
for space in other than scientific or 
competitiveness terms. The real 
reason we went to space was to 
make ourselves feel good about be- 
ing Americans—national identity— 
and that's enough. You can skip all 
the talk about Tang and Velcro." 

A radical but conceivable result of 
canceling the space station, Pike 
says, could be that NASA might sud- 
denly appear to be superfluous. “If 
you’re not flying the shuttle, you 
don’t have a piloted space program. 
Then what do you need NASA for? 
You could give the remaining $3 bil- 
lion or $4 billion worth of programs 
to the Department of Transporta- 
tion, the Environmental Protection 
Agency, and Caltech’s Jet Propulsion 
Laboratory—and the last one out 
turn off the lights.” 

What's next for now? A Russian 
cosmonaut is scheduled to fly on the 
space shuttle Discovery this fall. 
And in 1995, a shuttle will use a 
Russian automated docking system 
to visit the orbiting Russian Mir 
space station. Medical diagnostic 
equipment carried on the shuttle 
will monitor the health of Russian 
cosmonauts and an American astro- 
naut aboard Mir—which translates 
as both “peace” and “Earth.” These 
practical, confidence-building steps 
into the post-Cold War Space Age re- 
main likely to be carried out, what- 
ever the outcome of the current 
space program review. 

Cooperation and sheer excitement 
are reasons enough for working to- 
ward a visit to Mars with the Rus- 
sians, argues John Pike. "Since I 
was a little kid, I have thought 
spaceflight was the defining activity 
of this period,” he says. “The Air and 
Space Museum isn't full yet." 

And until a coherent space pro- 
gram once again becomes a nation- 
al—or perhaps global—imperative, 
the museum is likely to have room to 
spare for a long time to come. (See 
From the Editor for late news on the 
space station design.) 
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Cold fusion 


[Continued from. 51] 


is being produced by nuclear reactions. 

The one exception to this missing 
link—an exception that is stirring con- 
siderable excitement among cold fu- 
sion advocates—is coming from an un- 
expected source, Nippon Telephone & 
Telegraph Corp.'s (NTT) basic research 
labs in Tokyo. NTT physicist Eiichi Ya- 
maguchi takes a piece of palladium, 
coated on one side with gold, and satu- 
rates it with deuterium gas. The palla- 
dium is put into a vacuum chamber 
and is subjected to an electric current. 
Two to three hours later the palladium 
suddenly begins to heat up, generating 
as much as five watts of excess heat for 
10 or 15 minutes. Then it releases a 
burst of gas containing relatively large 
amounts of helium-4. 

"This gives the first definite evi- 
dence for the reality of cold nuclear fu- 
sion in solids," Yamaguchi said last Oc- 
tober at an international cold fusion 
meeting in Nagoya, Japan. “The 
amount of produced helium-4 gas was 
strongly correlated to the excess heat 
evolution," he added. 


Light-water fusion? 


The Yamaguchi experiment might 
have dominated the talk at the Nagoya 
gathering had it not been for another 
Japanese procedure. During the meet- 
ing, recalls theoretical physicist Peter 
Hagelstein of MIT, two electrolytic 
cells were set up on a table in a hall- 
way outside the main conference room. 
Ordinary thermometers mounted on 
the cells showed that the experimental 
cell was 15°C hotter than the control 
cell, he says. The thermometers indi- 
cated the experimental cell was 
putting out three times more power, as 
heat, than it was consuming. 

The Japanese woman standing be- 
hind the table informed Hagelstein 
that the bubbling hot cell used ordi- 
nary light water spiked with potassi- 
um carbonate for the electrolyte, 
rather than heavy water. The cathode, 
she said, was a highly porous form of 
nickel, not palladium. 

“I was impressed,” says Hagelstein, 
who tends toward understatement. 

The woman was chemist Reiko No- 
toya of the Catalysis Research Center 
at Hokkaido University in Sapporo. 
Notoya is one of five researchers who 
claim to have generated excess heat 
during the electrolysis of ordinary wa- 
ter. She is so confident of her experi- 
ment’s reproducibility that she offers 
to perform it on demand, as she did at 
the Nagoya meeting and later last fall 
at MIT. 

Most researchers credit the concept 
of light-water cold fusion to a scientist 
in Lancaster, Pa., who doesn’t believe 
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he’s dealing with fusion at all. Randall 
L. Mills is a physician who holds an 
undergraduate degree in chemistry. 


“Grand unified theory” 


At the height of the controversy over 
the Pons-Fleischmann announcement, 
Mills announced that he had succeed- 
ed in producing excess power by elec- 
trolyzing light water instead of heavy 
water. The cathode was porous nickel 
instead of palladium, and the light wa- 
ter was spiked with potassium carbon- 
ate instead of lithium, he said. He 
claimed that the energy-producing 
phenomenon was an electrochemical 
process rather than “cold fusion.” He 
proposed a theory in which energy is 
released by the collapse or shrinkage 
of the electron shell around a hydrogen 
atom. The theory defied the basic con- 
cepts of quantum physics and thus re- 
quired his own new “grand unified the- 
ory” uniting the bases of chemistry and 
physics. 

Mills subsequently described his 
theory and experiments in a paper 
published in Fusion Technology in the 
summer of 1991. The following March, 
Fusion Technology carried another re- 
port from V. C. Noninski, a Bulgarian 
electrochemist who at that time was a 
visiting scholar at Franklin and Mar- 
shall College in Lancaster. Noninski 
claimed he too had gotten excess pow- 
er from a Mills-type experiment. 

Others are reporting successful elec- 
trolytic experiments with light water 
spiked with various salts of potassium, 
sodium, and other elements. Physicist 
Bush of California Polytechnic says 
that by last fall’s Nagoya meeting he 
and his colleague, Robert Eagleton, 
had built and operated 16 electrolytic 
cells using light water, almost all of 
which have produced excess heat. 

And researchers from India’s Bhab- 
ha Atomic Research Center report 
they have run 29 different light-water 
electrolytic cells and have gotten up to 
70 percent excess heat from many. 

“I don't know for certain if it’s real or 
not,” says Hagelstein. But, he adds, 
“when I saw the Notoya experiment I 
thought it was the single outstanding 
confirmation of the Mills experiment.” 

Most researchers say they can’t sub- 
scribe to Mills’ theory on “shrinking” 
hydrogen atoms to explain the excess 
power. But the fact that light water 
lacks deuterium also rules out what 
physicists generally call nuclear fu- 
sion, that is, deuterium-deuterium fu- 
sions or deuterium-tritium fusions. 
Bush in California and Notoya in 
Japan, both of whom use potassium 
carbonate to salt their light-water elec- 
trolyte, say they detect calcium in the 


electrolyte after the experiment has 
run for a while. They note that if a hy- 
drogen nucleus—a proton—is fused 
with a potassium nucleus, the result 
would be a calcium atom. 

Regardless of what is producing the 
heat in the light-water experiments, at 
least one company is pushing to capi- 
talize on the results. The Mills experi- 
ments are the basis for an electrolytic 
cell that has been in continuous opera- 
tion since March 1992 at Thermacore 
Inc. in Lancaster, says engineer Robert 
Shaubach, the company’s manager of 
development operations. He says the 
cell is consuming 18 watts of power 
while producing 68 watts, for an excess 
heat production of 50 watts. 

Still skeptics 

Nevertheless, cold fusion re- 
searchers haven't yet proven their 
heavy-water experiments to orthodox 
physicists, much less the ones using 
light water. “If you buy the excess heat 
measurements, then you have to in- 
vent some kind of nuclear process to 
explain them,” says Richard Petrasso, 
a “hot fusion” physicist at MIT. “I just 
haven't bought into the heat claims 
yet. I think there is a subtle mistake." 
But, he adds, "if it's a mistake, it's a 
very interesting mistake. 

“I guess I'll believe it when someone 
drives a car up here [to Cambridge, 
Mass.] from New Jersey" powered by 
cold fusion, Petrasso says. 

(For a highly detailed, readable 
blow-by-blow account of the controver- 
sy up to the closing of Utah's National 
Cold Fusion Institute, readers may 
wish to peruse Gary Taubes' new book, 
Bad Science—The Short Life and Very 
Hard Times of Cold Fusion.) 

Whatever the eventual verdict on 
cold fusion—and there are few "last 
judgments" in science—the scientific 
effort it has spawned has ensured it a 
niche in history. The National Science 
Foundation has funded a cold fusion 
archive at Cornell University in Itha- 
ca, N.Y. Any researchers who either 
joined in or were merely bemused 
spectators of the cold fusion spectacu- 
lar have been invited to contribute rel- 
evant materials, from laboratory notes 
to formal presentations. 

"Since this is a wonderful example of 
how scientists tackled a new and con- 
troversial issue," says Cornell Univer- 
sitys Bruce Lowenstein, a science his- 
torian and the archive's director, “we 
want to be sure that much of the 
ephemeral material created in the pro- 
cess gets saved. We hope that the 
archive will be a resource for histori- 
ans and sociologists of science in the 
future." 
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You can adjust your own side independently. Mr. & Mrs. Dennis Clevenger, Lawrenceville, GA 


With Select Comfort, you satisfy your own 
fun FREE VIDEO 


needs without compromise. 
eo and FREE Brochure 


ise an 1-800-831-1211 


EU LE Ed f s Anean | 
contours to lease send me a 

d i YES! ae &isiormation Packet. | 
i [n 

| Name H 

! Address H 

Tr pes pu 1 City State Zip. I 

and uneven support. !EveningPhone( — ) f 

1 

1 

I 

i 

j| 

1 

1 


N 5——] | saar T or P 
i 9301 75th Ave. N. Dept. 1544 
I 
1 


Clea yoo Minneapolis, MN 55428-1003 
“hammock effect” 1 © Select Comfort Corp. 1993 


your spine unnaturally. 


45 Ways to Help You 
Qualify for the Job You Want 


Free Facts about Career 
Diplomas and Degrees 

Now, at home in your spare 
time, without any previous 
experience, you can train for 


DESCRAMBLER LIQUIDATION! 
FREE CATALOG! 

lin Combos $44, Oak M35B $60 (min. 

WEST COAST ELECTRONICS 
For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 


j), etc. 


CABLE TV 
| 
| 


a money-making career 
.even get a Specialized x: 

Associate Degree. Call or 

send for free information on the career field that 

interests you most and how to train for it. 


1-800-992-8765 Ext. 284 
MES) in international Correspondence Schools E 


ous a day, 7 days a week. 
nc 199) Dept. APCS73S, 925 Oak Street, Scranton, PA 18515 — | 


m Kits.. $39.95 ppd., Voice Changers, 
Telephone Recording Systems, Vehicle Tracking, 
'hone Tap Detector & More! 
Heats bugging devices 
son ri^ ~d "5198 LÀ 
FOR CATALOG SEND $5.00 TO. 


CALL ANYTIME—z 
— OR MAIL CI ‘COUPON TODAY! 


P.O. Box 337, Buffalo, NY 14226 (716) 691-3476 


SURVEILLANCE 
SURVEILLANCE Electronic Devices 


end fe facts on how I can study at hone for dhe career | have 
i E nan i ve Check One l 
hosen No obigation, No sa i visit 
OCIATE IN ASSOCIATE IN SPECIALIZED J 
C] Bu: branes oars ER J erm ‘Teche 
i Tolg, 
Hie P HE oa ! | Learn Tool | 
n 
[CEA WE E arn Too 
pied Computer 
[epus Momo a Ger | Sharpening for Profit 
1E Aio Mechanics El aemnyourmat Coote I 
Surveying & Mapping outer Programming tarted now. FRE! 
soos pera ite St CESSIT RON H 
U E Ai Cortitioning & Retigeation E Pe Repair ! Lifetime Security Kit 
1 jal Wistorowty Conservation. B Desi Pete &Desion | Jls h ke 
triton 3 
[| Ee Me Mechanics aa near I telis i to di ANE 
Tot 
De ulii: ay | wy o i ME 
VE Electronics ClinterorOecortng s | nd coupon to: 
1 E Bootteeping O Florist r Foley-Belsaw Company 
O Child Day Care O Secretary by 
[Medan oie estan Teche ie I Dept.21238, 6301 Equitable Rd. 
1EM C] Medical Transcriptionist I Kansas City, MO 64120-1395 (/ 
C Motorcycle Repair C Real Estate Appraiser 
[ [ Name 
Name. Age. I Addr 
ee 
Address man I 
wy e — ap 
p otystate ap I cit Sule — 2 
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GET RID OF ENDLESS 
MONTHLY EQUIPMENT 
RENTAL FEES! 


Owning your cable 
equipment saves you the 
high cost of monthly 
rental charges, and gives 
you complete control of 
your TV. 


We have the Best in 
CONVERTERS and DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
Scientific Atlanta * Oak ¢ Eagle e Hamlin ¢ Tocom 


1 800 624- 1150 


875 S. 72nd Street + Omaha, NE | 


from T.E.K. 


RADAR 
JAMMERS 


“MAKES ANY VEHICLE 
ELECTRONICALLY INVISIBLE 
TO POLICE RADAR” 

a GAL 


THE ECLIPSE’ 


612-783-1666 


DISTRIBUTORS 


E aaret 


Own a 
Sawmill!) 
Á 


= 


1-800-553-0241 9 


32-Page Full-Color Catalog $2.00 
66-Minute Demonstration Video $10.00 
Mastercard or Visa Accepted 
*Shown with optional trailer 


Wood-Mizer Products, Inc. 
8180 West 10th Street Dept. E70 
Indianapolis, IN 48214-2400 


PRO SERIE. 
BIG ROCKETS! 
BIG FUN! 


Ages 16 and up 
AT YOUR LOCAL HOBBY DEALER NOW! 


C] Please send mea Pro " Series Model Rocket Brochure 
with cash rebate offer plus an Estes model rocket 
catalog. I have enclosed $1.00 shipping & handling. 


Name 

Address 

City State Zip 
Send to: ESTES INDUSTRIES, Dept P8900 
1295 H Street, Penrose, CO 81240 


..Carpenters, Handymen, Installers, 
Tradesmen, Repairmen & Remodelers! 
ARE YOU TIRED OF MANO NUMEROUS TRIPS TO 


INTRODUCING 
The Amazing COLLAPSIBLE Tool Cart! 
* NOW make only ONE trip to work area 
* NO RAMPS NEEDED to pull cart in & out 
* Serves as INSTANT WORK STATION 
+ Tools always stay ORGANIZED In cart 
* SAV and energy | 
* INEXPI ENSIVE & EA SY TO BUILD from | 
readily available materials 
ORDER TODAY! 
Complete plans & instructions only $14.95 including shipping 
SEND MONEY ORDER OR CHECK TO: TOOL CART 


P.O. Box 407104, Ft. Laud., FL 33340-7104 
(Please allow 4-6 weeks lor delivery) Copyright 1993 


FREE CATALOG! 1-800-648-7938 
JERROLD HAMLIN OAK ETC 


CABLE TV DESCRAMBLERS 


pecial 
Prices! Guaranteed Prices & artes! 


VISA/MC OK! 


+ Orders Shipped ig NE n c 
Las Vegas, NV 89109 
362-9026 


REPUBLIC CABLE PRI 
in 


4080 Paradise Ad f 


486/66 32Bit VES 
Only $1999 


486DX2-66MHz Intel 
Full-Tower case 230w 
&mb RAM 

TEAC 5.25" & jos D 
2 ser, 1 A A 

mb XV fa Bii 
16.7 million E 

14" SVGA monitor 28 
210mb IDE hard disk 


Mouse, 101 Keyboard 


ORDER: 1-800-238-4453 
TEL:(818)727-9054 — FAX:(818)727-9064 
21820 Nordhotf,#A, Chatsworth, CA 91311 
Bason Computer Systems, Inc. 


OWN A MACHINE SHOP 


Do your own machining and sho rk with a 
Smithy 3-in-1 Lathe * Mill e Drill 


FIX IT YOURSELF! 
6 Easy to use! 
Save Money! 

X Save Time! 
As low as $995 


For FREE Fact 


Ca 
1-800-345-6342 


(Ask for operator PS 


xs 
Dept.48" industrial Park 
Fairhope, E Tel 205-928-2316. 


Save Money 


on Solid Hardwood Furniture 
DO-IT-YOURSELF KITS 


and SANDING TOOLS 
[VIUSHAVER " 


$224 SANDER VAC”; 


* FOR DUST-FREE SANDING 
OF MOST SURFACES, INDOOR 
‘and OUTDOOR USE. 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 


PAINT REMOVAL 


© POWER TOOLS FOR 
ECOLOGICALLY SAFE 
REMOVAL OF PAINT 

© STRIPS 1 SQ. FT. IN 15 SEC. 


Pre-cut dome home kits in a variety of floor plons up. 
to 3,000 sq. ft. Complete kits stort as low as $6,120. 
Attractive, easy-to-assemble, energy-efficient. $12 for 
new 100-page catalog package. Color video $8 more. 


TIMBERLINE GEODESICS 


2015 Bloke St., Berkeley, CA 94704 1-800-DOME-HOME 


(401) 942-7855 


x 
bif 
i 
Flag 
O 
A 
ez 
O 
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IMPROVE YOUR 
PERFORMANCE 
IN 12 WEEKS. 


A recent study shows you can achieve a leaner, firmer 
body in just 12 weeks with NordicFlex Gold™, the 
superior strength trainer from NordicTrack. Only 
NordicFlex Gold has the patented isokinetic resistance 
mechanism that automatically adjusts to your own 
strength level. This unique NordicFlex Gold feature 
gives you faster results than ordinary strength trainers — 
70% faster according to the University of California! 


Loox AND FEEL Your BEST. 
NordicFlex Gold strengthens and tones all your major 
muscle groups. You lose fat and achieve a firmer 
body so you look your best. 


NordicFlex Gold raises your metabolism by devel- 
oping lean muscle, so you have the energy you need 
to get more out of life. And, with NordicFlex Gold, 
your changeover between exercises is 40% 

faster than with other systems because you 

waste no time adjusting resistance. 


MEET LIFE HEAD ON. 
NordicFlex Gold workouts relieve 
stress and tension, so you feel ready 
to meet life's challenges. Improve 
your performance in just 12 weeks! 
Call now for your free video 


i For write: NordicTrack, Dept. 18KH3 
and brochure! i 


104 Peavey Road, Chaska, MN 55318-2355 
$ O Send me a FREE brochure O Also a FREE VHS videotape 


OAA it's from NordicTraci 
953 NoceTiack Inc. A CL Company « AL rights scel. 


State — Zip 


ty 
1 Phone ( 


Our World-Class 
Workout For Your 
World-Class Physique. 


with 
CABLE TV DESCRAMBLERS i Nore s : 
AND CONVERTERS tigh-tech, world-class way to work out and create 


your best physique. 
Gain complete control of your TV, and i Sic Í Our stat of dant N 
save money on monthly rental charges graphite-composite constraciión m plus the patented flywheel 
by owning your cable equipment! and one-way clutch syste e ski mc 
TOP BRANDS AVAILABLE ies : 
Everquest ¢ Panasonic * Jerrold e Zenith + 
Pioneer * Scientific Atlanta « Tocom e 
and many more! 
SATISFACTION GUARANTEED! 
Pricing Available 
Orders can be placed 24 hours a day 
7 days a week! 
Same day shipment if order placed Experience NordicSp 
before 5 pm EST M-F ay with ec 


Neen Best of all...it's from NordicTrack! 


Call Toll-Free 


1-800-775-0444 CALL FOR A FREE VIDEO AND BROCHURE. 
a oo 1-800-445-2231 


| "orcreuewesrrcun 
sid ibm sudonteon by your loci ele peo 30-DAY IN-HOME TRIAL 
Sorry, no Tennessee sales. /1993 NordicTrack, Inc., A CML Company + All rights reserved. 
= 
Save on cable rental R 
SEACOM, IN. | Cr asas | Make and Sel Your 
canst MO.S87-712 Own Ornamental > 
Cambridge # Mechanicsburg, PA 17055 5 
a | WE LL BEAT | Concrete Items! ^ 4 
| OI MNT | ANY PRI CE! | ere ree aig 


ADTECH HI-PER 14400 Internal FAX [ANT E Roi: including over 425 designs. 
Modem, MNPS, V.42 $ OAK-PIONEER-SCIENTIFIC ATLANTA prices and production trade 


ADTECH Internal FAX Modem 9600 Send, E V | secrets from the world's 
4800 Receive FAX, 2400 Data » |l GARR LN M largest mold manufacturer 
Creative Labs Discovery CD Kit | 1-800-284-8432 | CONCRETE MACHINERY CO. INC. 


Photo Compatible CD ROM Drive. Have make and model number of P.O. Box S99, Hickory, NC 28603 
Sound Blaster Card, Speakers, equipment used in you area ready. 
3 Software Titles All Shipping & Handling Fees at Customer's Expense. 


16 Brt ntenaloxeral $99 ||} CABLE WAREHOUSE 


NEC CD Express 10117 West Oakland Park Bhd. Suite 515, Sunrise, FL 33351 "mnn 
CDR 25 Reader, Speakers, Interface b (ND ELORIDASALES) Be The Boss 
Card, 10 Software Titles .... $429 ee ee e e : : 

Micro Solutions of a Locksmith Business 
Parallel Port CD ROM Drive .... — $399 Get S d FRE 

Mitsumi Internal CD ROM Kit $249 b | WOOD FURNACES ` t A tarte bud. E 

HEAT YOUR ENTIRE NOME Lifetime Security Kit tells 

SOUND BOARDS 7 Call 1-218-326-6786 or Write how to make an extremel 

Creative Labs [| d Charmaster® good income. Send ane 
on Se! Pene i GRAND RAPIDS, MN 55744 to: 

Int laster luxe A 
Sound Blaster 16 Bit $259 — Foley-Belsaw Company i 

Media Vision SI NGERS: VOCALS! f T ee an pru 
Thunderboard SB Compatible $ 79 Unlimited einem Backgroui mo nu n 
Pro Audio Spectrum 16 Bit $199 Temeer oral Eliminator Call for zi = Name 

VISA & MASTERCARD Address 
pore azur S d 
15% Restocking Fee. Not responsible for typos 


Since 1926 
FE !Ak.WÀuÀt 


Classified Opportunity Mart 


CABLE TV 
DESCRAMBLERS 


JERROLD - OAK - HAMLIN - ZENITH 
PIONEER * SCIENTIFIC ATLANTA 


READY-TO -SHIP! 


6 MONTH WARRANTY! ABSOLUTELY 
LOWEST WHOLESALE / RETAIL PRICES! 


MASTER CARD - VISA - AMEX - C.O.D. 
FREE COLOR CATALOG! 


1 (800) 950-9145 


1470 OLD COUNTRY ROAD. SUITE 315-PS 
AINVIEW HY 18 


CAB 
SCR 
-LOWEST PRICES- 
Big SALE 


DEALERS WANTED. 
EARN EXTRA SSS 


Build the World's Most Eus Efficient 
And Environmentally Safe Home 

Up to 70% energy savings. R-28 Dome Build- 
ing Kits from $7,060. Perfect for the owner- 
builder. Build in any climate, Fireproof, low 
maintenance, concrete exterior. Ultimate. 
resistance to termites, deterioration, hurri- 
canes, earthquakes, & tornadoes. Choice of 
plans. 471 to 3,171 sq. ft 

Free brochure or send $8 for a Planning Kit 

American Ingenuity 
3500-P Harlock Rd, Melbourne, FL 32934 
407-254-4220 


COMPUTER ERASE 
i BAD CREDIT FREE l 
NSTANTLY! 
lenire iil 


OVERNGHT:100% Log Gi 


E> 


I 
ETITT 


f£ the tri bi ke 
(i A ee 
Ws I 
Sk 
caer bees: 
+ SEND $12.95 FOR A COMPLETE SET OF DETALED PLANS 
** PARTS AVAILABLE ** 


D Ijne. 2297, Green Valey Piny 
eattec Ine. Sie 421 = Henderson. NV 89014 


Challenge it...go anywhere! 


Argo 8x8 and 6x6 are 
the most popular light 
amphibious off-road vehicle: 


CABLE TV "BOXES" 
WHOLESALE PRICES! 


CONVERTERS e DESCRAMBLERS 
REMOTE CONTROLS e 
ACCESSORIES 
FROM $9.95!! 
CALL NOW! 


— GUARANTEED BEST PRICES— 


—BEST WARRANTIES— 
—IMMEDIATE SHIPPING— 
—GUARANTEED STOCK— 

—CO0D'S— 


AKE SYLVAN 
SALES, INC. 


NO MINI 


CALL FORA CATALOG. NOW!! 


800-800-4582 


World's Longest Squirt 
Totally outperforms the competition, 

and no pumping!! 

MAX BLASTER... 

* Satisfaction Guaranteed pi 
* Fills In Seconds 

* Unbreakable 

* Two Spray Modes 

New and revolutionary. just pul he tigger for longest 
range squirt or push the Max Blast Button to release a 
drenching bast. The air inside the tank is compressed 
by the water supply pressure quring refling (fit at 


p 


The Max Blaster is made in USA from recycled materials. 
MAX BLASTER WITH FREE BACK PACK 
$17.95 + $3.00 Shipping 
Visa or Master Call 1 800 862 5278 

| -ormail Check to P O Box 764 Forest. VA 24551 


SAVE $$$, ENJOY FAMILY FUN with 
VACUUM HAIRCUTTER 


Does all styles. Tapers, layers, feathers, collects clippings. Great 
haircuts easy. You get it all: electric haircutter with precision-di 
angled adapter for styling, adapter for pets, styling guide, hose with 
adapter for any vacuum, power supply, oil. Works well even with the 
weakest vacuum. Blades stay sharp for years, easy to change. Used 
world-wide, Germany to Japan. MADE IN USA. The original since 1985. 


As seen on TV 
.now improved: 


e Precision-dial 
replaces loose parts 

e Angled adapter 
tapers and layers 

e Petadapter 
for easy grooming 

e More power, at 3.5A 


As seen on TV nowfor less: 
Full money back guarantee. 
Mail today: $79.95 plus $5 s&h to: 
RoboCut Co-PC, PO Box 9596, Ft. Collins, Co 80525, US, 


Call Now 1-800-825-0139 visamc/D/coD 


JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. 


WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A 
30-Day No-Risk TRIAL PERIOD. 
x ONE YEAR WARRANTY ON ALL 
x FRIENDLY, COURTEOUS 
SERVICE. 


PRODUCTS IN WRITING! 
x Buy 2 save 10% ON SECOND 
ELECTRONICS 7914 w. Dodge Ra. #334, 
Omaha, NE 68114 


UNIT. 
x EASY TO INSTALL INSTRUCTION 
FOR A FREE CATALOG OR QUESTIONS CALL: 


BOOK WITH EVERY ORDER. 
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Classified Opportunity Mart 


STARTING AT PROTES 
! 
INSTANT. GREENHOUSES sT99 


Boats, Docks, Hot I 
Tubs, Motorcycles, 


Paintbooths, Pools. Workshops, I 


Gov't and Industri 


amp 
r, Walkways, and More! 
teel Frame. Durable [| 


30' High. Any Length. Withstands 
High Winds, Sun, Sap & Heavy 
s 


CALL FOR INFORMATION! 


INSTANT GARAGES 
ALL WEATHER SHELTERS 


Call Toll Free 1 800-932-9344 | Ext. 
203-732-1900 J 227 (REAA 
FAX: 203-735-0556 OPEN TO THE PUBLIC 
= 


J Fm 30 DAY MONEY BACK GUARANTEE! 


Descrambler & Converter! 


1-800-228-7404 


3250 Hatch Rd. Suite 1A 
5, Cedar Park, TX 78613 


US. Govt MI Spec $2949, 
EC teria | 
S cid inpseb veiut 

dak neut roy glosa | 
lentes, zaki gold plated 

molai Famo W2 wies al 53/8" wido tamo, orlarge 

5 3/4" wide trame—orly $29.90 ea. wicase. Add $3.90 


ardar lo hiphanding, Money back guarantee. To or- 
[er cal 1-800.796-2021, ute VISA, MC, AX or Discover 
cards, Most orders shipped wihin 24 hre We aiso otier 

[pressoten guseonbymal Ray-Ban“ sunglasses à 
Terlacement pars, Serenget à Revo 26 yearein busi- 
nest Fora Free DiscounlCalaloga Sunglass Selec 
Mon Guide cal 1-512-047-5571, owe, 


All Makes & Models 
30-Day Money Back 
Guarantee 

Free Catalog 


I Showtime Cable 


43 N. 98th Street, Sulle 260 
| ‘Omaha, NE Satta 


CABLE 
EQUIPMENT 


Nationwide source for cable 
l TV equipment. Save $1000's. 


Hi 
di 


EXE 
Lane, TA 774 
AERBRABS 


+ Parts Kit Available 
+ Easy 1o Build 
+ Approx. Cap. 200 s. 


PO BOX 16159 - DEPT P 
COLUMBUS OH 43216 


feet. All perts are readily avaliable for 
lE, about a hundred dolars. Ahoa 


project. 
Send $19.95 for complete. or $5.00 for 
more detalis to Barteno 
P.O. Box 62. Monrovia. CA. 91017. 


WATER BALLOON LAUNCHER 
120 YARDS!! ONLY $12 


* FANTASTIC OUTDOOR FUN FOR ALL AGES 
TO ORDER: Cail Tol Free 


1-800-441-1047 
VISAMC - or send check 1: BLASTER 
13218 Jevca Or., Spring Mil FL 24808 
Every Order Shipped Next Day! 


MacemUSA HOPAM MONEY BACK QUARANTEE 


Eliminates all video tape copy 
protection schemes. 1 year warranty 


30 day money back 
643 N. 98th Ste#254 
Omaha, NE. 68114 $59.95 


1-800-967-2603 2E 


Distributors Unlimited 


TV Commercial Zapper 
Reduce or mute sound from those pesky 
‘TV commercials automatically. Convert. 
standard Universal Remote. Detailed 
plans: $14.00 Check or Money Order. 
Payable to: 

Global Energy 
P.O. Box 5617, Madison, WI 53705. 


TV cable descrambler 
l and converters catalog 


| 
| "BUY WHERE THE DEALERS ae 
I VISA * MC * COD - ACT TODAY! 
qu ELECTRONICS 


BUILT TO LAST 
PRICED TO DELIVER 


TURBO AIR SADDLE 


FOR ROAD, MOUNTAIN & EXERCISE BIKES 
FULLY ADJUSTABLE COMFORT LEVEL VIA AR 
VALVE IN BOTTOM OF SEAT 

+ REFLECTOR TAG FOR OPTIMUM VISIBIUTY 


20x30 25x50 30x40 40x60 


(Ayre Up To 40% 


a 800-888-4606 


CA Residents nds sales tax 


1-800-432-5909 
> WAM TURBO AIR - FREE aROCHURE 


MADE NU SA 


BEEMAN ADULT AIRGUNS! Worlds most 
curate and most powerful, regular, production 
airguns. Calibers: 177", 20", 22", .25"! Largest 
U.S. sales. Unequalled trigger action, durability, 
ownership pride, quality. Also: pointed, hollow 
point, extra heavy, hi-velocity, and match pellets. 
Request FREE Catalog C12. Add $3.00 for fast 
mail. Beeman Precision Arms, 3440-C12 Airway 
Dr., Santa Rosa, CA 95403. (707)578-7900 (24 
hours). 


TERNATE ENERGY 


FREE HYDROGEN FUEL and OXYGEN from 
water. Generator uses solar cells. Plans and Kit 
$15.00. Prairie Power, 194-3803 Calgary Trail, 
Suite 1331, Edmonton, Alberta, Canada T6J 
5M8. 


GIANT SOLAR PANELS $44.00! Catalog 
$3.00. QUAD ENERGY, P.O.Box 690073, . 
Houston, TX 77269. (713) 893-031: 


SOLAR SWIMMING POOL HEATERS. Call for 
free pool heating guidebook. 1-800-227-7657. 


WIND/SOLAR ELECTRIC SYSTEMS. Electric 
Tractors. COMPOSTING TOILETS. Propane 
Refrigerators. Solar Cookers. Grain Mills. 
Efficient Lights. Catalog $4. KANSAS 
WINDPOWER, R 1P, Holton, KS 66436. 
913-364-4407 


AWESOME SCIENTIFIC DISCOVERIES sup- 
pressed by governmentiindustry. $2 catalog. 
Borderlands, Box 429, Garberville, California 
95542. 


FREE ENERGY! Fuel-Less Motors and Gen- 
erators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


Free Energy Systems. Great catalog! $2. 
DWFrench, POB 2010(FRPS), Sparks, NV 


SAVE $$$ on Energy Bills INEXPENSIVELY! 
Booklet with 75 INNOVATIVE WAYS. Send 
$3.00. AEC, Box 109, Edenton, NC 27932. 


SOLAR ELECTRIC INDEPENDENT HOME 
BOOK for photovoltaic system design. $18.95pp. 
Solar modules, batteries, inverters, gas refrig- 
erators, 64 page catalog $3 (free with book) 
Fowler Solar Electric, POB 435PS, Worthington, 
MA 01098. 74, 


NEW! BUILD AMAZING LIQUID PISTON 
ENGINE from pipe fittings. Easy Plans. Free 
information. ABCO, Box 306-88, Seminary, 
MS 394 


ELIMINATE OR REDUCE YOUR UTILITY 
COST! We Show you How. Info $3.00. CCS, Box 
1957, Denham Springs, LA 70726. 

JOG IN SAFETY. Jogging Mill generates, stores 


electrical energy. Plans $19.95. R. Marquis, 
P.O, Box 291069, L.A., CA 90029-1069. 


ARTS & CRAFT: 


SELL YOUR ART/CRAFT FOR BIG $$ Free 
info: LC, POB 10746, Rockville, MD 20850. 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! Amazing Cati 
log: Send $2,00. Rexco, Box 19250, Jean, NV 
89019. 


MOTOR MAKING TOOLS, supplies 
catalog $3.00. Impulse Reactions, P.O, Box 
61342, Seattle, WA 98121. 


TIME TRAVEL—FASCINATING REPORT EX- 
AMINES SCIENTIFIC THEORY BASED ON 
EXISTING PHYSICS. $5.00 PPD. ORBCO, 
P.O. BOX 729, MULLICA HILL, NJ 08062-0729, 


1-900-AURORAS New! Typical NASA recordi 
is 2 minutes at $2 per minute. Parental permis- 
sion required. Atlas-Centaur, Delta, Space 
Shuttle D.M.B. Titusville, Florida (407) 
264-1228. 


SPACE NATION, AN ORGANIZATION DEDI- 
CATED TO THE SOVEREIGNTY OF OUTER- 
SPACE. IF INTERESTED SEND SELF AD- 
DRESSED STAMPED ENVELOPE TO: 3074 
KESWICK RD., CLEVELAND, OH 44120. 


AUDIO & VIDEO EQUIPMENT 


SPEAKER FOAM KITS $22.95/pr. All sizes, 
refoaming, VISA/MC SIMPLY SPEAKERS 
1-800-767-4041. 


AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding Book. 
Price: HV Technologies, 7505 Barkentine, Las 
Vegas, NV. 89128. 


DON'T BE CAUGHT WITH A FLAT. COM- 
PRESSED AIR FAST. BUY PARTS AT YOUR 
STORE. ASSEMBLE FOR UNDER $15.00. 
SEND $5.00 FOR PLANS TO SURE—AIR, BOX 
53, ARGYLE, WI 53504. 


AUTOMOBILES 


GOVERNMENT SEIZED Vehicles from $100. 
Fords. Mercedes. Corvettes. Chevys. Surplus. 
Buyers Guide. (1) 805 962-8000 Ext. S-20025. 
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$34.95 
(plus S295 
‘San 
Made in USA 


AUTOMOBILES 


Sophisticated Sun Protection 
for your car's interior 


= Self Storing 

= One-handed Operation 
* Cools & Protects 

= Easy 4screw Installation 
= Sized To Fit 


The Shade” 


1-800-942-6029 


Yds to support 


on on the c act and store The Shade. 


CORVAIR 


Hot Rod, Buggy, or Stock. We stock OVER. 
8000 parts in our GIANT 400 page illus- 
trated catalog: Rushed - $5.00 
CLARK'S CORVAIR PARTS, INC. 
Rt. 2, Box PS, Shelburne, Ma. 01370 
~ (413) 625-9776 


DRUG SEIZED Mercedes, Fords, Porsches, 
Vans, Trucks, houses: Seizures, Box 51488-YA, 
Ontario, CA 91761. 


g 


Hemmings 
Motor News 
World's saa: collector car 
Over 800 pages each month 
filled with thousands of ads 
for old cars, parts, services, 
supplies, literature & more 


Spec 1 
NINE GIANT ISSUES. 


33,50 in Canada, ost edet 


Send to, 


P.O. Box 100-509487, Bennington, Vermont 05201 
KIDS-KIT CAR from a plastic drum. Ages 
6-adult. 3-speed pedal. Plans-parts 55-GAL- 


LON ROADSTER, 209 Farnsworth, Waterville, 
OH 43566. Brochure $1 


KILLING YOUR ENGINE! 


AVIATION 


Start receiving this magazine 


\ 


Join the 
Popular 
Rotorcraft 
Association 


"T" 
PLANS $18 n = a 
[B-EZ encineenins Box 1675, Stafford, Tx 77477 


AIRBOATS - Hovercraft - Airdrives. Propellers, 
Engines, Plans. Catalog $5.00. Arrowprop, Box 
610P, Meeker, OK 74855. 


POWERED PARACHUTE BOOK— 
INFORMATIVE, ENTERTAINING. $16.70. 
WALTZ PUBLISHING, BOX 6088-X, FALL RIV- 
ER, MA 02724. 


^ Questions or 
Customer Service 


ULTRA-LUBE" 
ingine Pre-Lubrication System 
* Delivers oil pressure instantly — before start up. 
* Eliminates 90% of engine wear — automatically 
+ Build it yourself — for less than $120 
* Simple design. Uses off-the-shelf parts. 
* Detailed plans $29.95 — Info pack $5.00" 
SOS Automotive 
P.O Box 60 
Piace. La. 70069. 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350, 


AVIATION 


HOMEBUILT HELICOPTERS. 7 models, kits/ 
plans. Information, $5.00. BW Rotor, Towanda, 
KS 671 


BOOMERANGS! HI-TECH DESIGNS. Amazing 
Science Project Fun. . . Returns! FREE Catalog. 
BoomerangMan, 1806-2 N. 3rd., Monroe, LA 
71201-4222. 


(816) 792-1011 


FREE, HELICOPTERS, AIRCRAFT, FLYING, 
and TRAVEL, proven method, 10 yrs, no ex- 
perience needed. Booklet $7.35. KFR, 8510 
Kingswood Rd., Southport, FL 32409. 


EE 9008 835. “UFLY (8359) i 


FLYING CAR! Personal Commuter Aircraft. 
Amazing report details technology $10. PCA, 
Box 92072, 2900 Warden Avenue, Scarborough, 
Ontario, Canada M1W 3Y8. 


BOAT PLANS — PATTERNS — KITS — 
Unsurpassed selection. 168-page DESIGN 
BOOK — $4.00. GLEN-L, 9152 Rosecrans, Box 
1804/PS3, Bellflower, CA 90706. 310/630 6258. 


rtis s» vu own HELICOPTER ! 


tom goat backyad to pen s 


Ebo All 3 items: Only $1995 ^ i 
m. 


RELAT, 


Riderwood, MD 2039 
Credit card order lne: 1-410-583-6366, 


WANNABE PRIVATE PILOTS! What it "really" 
takes. Free details. Stangel Aviation, 1034 
(12PS) Hartford, WI 53027. 


L TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


MaX ATV 


6 wheel drive 


Amphibious / 


(21-years oid and over, Please) 


Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S. or Canada) 


Recreatives Industries, Inc 
60 Depot Street, Buffalo, NY 14206 


BOOKS & PUBLICATIONS 


MANUSCRIPTS WANTED, all types. Subsidy 
Publisher with 70-year tradition. Call 
1-800-695-9599, 


PHOTOGRAPHY Tricks and Tips from Down 
Under. Amazing! 25 unusual hints. US$10- 
Phototips-P.O. Box 188, Holland Park 4121, 
Australia. 


FREE MEMORY TIP—Find important papers 
and seldom used belongings easily, quickly. 
Send self addressed stamped envelope to Seg- 
no Books, Dept. D, P.O. Box 10818, Cleveland, 
OH 44110, No cost. No obligation. 


NOTES ON JOB HUNTING. Booklet guides 
your steps to success. $7. Mardic, Box 940114, 
Plano, TX 75094. 


BURGLAR—FIRE ALARMS 


X-10 HOME CONTROL SYSTEMS. Home Se- 
curity and Automation, $199.00. Free Brochure” 
1-800-2-COCOON. 


BUSINESS OPPORTUNITIES 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, CA 
95037. 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000. Free re- 
corded message: 707-448-0270. (JG6) 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS 
SUPPLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY, (FREE) information: Chrome, Box 2285, 
Waldorf, MD 20604. 


BEER & WINEMAKING 


WINEMAKERS-BEERMAKERS Free Illus- 
trated Catalog - Fast Service - Large Selection - 
Visa/Mastercard - (816) 254-0242 KRAUS, Box 
7850-N, Independence, MO 64054. 


CUSTOM BOTTLE LABELS WITH YOUR 
PHOTO. FREE SAMPLES. (508) 667-7067. 
NUTTINGS LAKE PUBLISHING, BOX 203-D, 
NUTTING LAKE, MA 01865-0203. 


EARN $60,000 YEARLY 


| 
| 

Repairing (not replacing) stone damaged wind 
|| shields and plate glass, Learn how a 3 minute 
| 
| 


repair can earn you $1200/week! 
CALL NOW! 


CALL NOW! 4-800-695-6224 
me OPTIKLEER, LYNN, MASS. 01904 


OLD TIME WHISKY RECIPES: Bourbon, Bran- 
dy, Rum, Vodka, White lightning. $1 Per . . . $5 
for all plus still plans and instructions. Box 798, 
Boyce, LA 71409. 


ALCOHOL STILL, easy plans, recipes, $9.95: 
Intrepid, P.O. Box 42542, Oklahoma City, OK 
73123. 


FOR BEGINNERS SPECIAL or Free Summer 


Catalog. Call U-BREW 1-800-845-4441. Myrtle 
Beach, SC 29582. 


BETTER HEALTH 


HERBS—YOHIMBINE, PAU D'Arco and others. 
Catalog $1.00 (refundable). Jude Herbs, Box 
‘563PS, Huntington Station, NY 11746. 


WATERWISE PURIFIERS . . . homemade dis- 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 


THE BODY STONE 


* World's most powerful natural body deodorant 
* An environmentally friendly crystal 
* Hypoallergenic 
Send $12.95 + $3.00 S/H cert. check/m.o. to: 
HTL GROUP - Personal Care Dept. 4 
6336 Hewson Ave, Red Deer, Alberta, 
Canada TAN 5M7 


BOATS, MOTORS & — 


PRECUT BOAT KITS — PLANS — 
EPOXY FIBERGLASS 
SUPPLIES — 250 DESIGNS — 6/70 — 
Powerboats — Sailboats — Hydroplanes — 
Tunnelhulls — Canoes — Kayaks — Dinghies — 
CATALOG — $2 50. BOOK “Amateur Boatbuild- 
ing” — $6.00. CLARKCRAFT, 16-7 Aqualane, 


Tonawanda, NY 14150. 


, CRACK REPAIR 


OVER A FOOT LONG 


3696 Beatty Drive, Riverside, CA 92506 


T-SHIRT PRINTING MACHINES. We manufac- 
ture professional single and multi-color screen 
printing equipment. Inexpensive, Brochures, 
Prices, Information Pack $1.00 (refundable) 
Catco, 12201 NW 35 St., #102-PS, Coral 
Springs, FL 33065. 


REPAIR CRACKED WINDSHIELDS 
Earn $90,000 Yearly Repairing 


not replacing - 
Large Cracks í in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
5313 Nob Hill Rd. + Ft. Louderdale, FL 33351 


$40,000 ON 1/3 ACRE! New hydroponics - inex- 
pensive, pleasant, practical! Free information. 
Planter’, Box 681804, Franklin, TN 37068-1804. 


RECYCLE METALS, NO, NOT BEER CANS! 
Easy $458 weekly! Free information, Hornsbys, 
Box 681804, Franklin, TN 37068-1804. 


GLASS REPAIR: High demand, low competi 
tion, easy to lear, low investment, high divi- 
dends. Information call toll-free LIQUID RESINS 
1-800-458-2098. 
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BUSINESS OPPORTUNITIES 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


$392.00 from sq. ft. plywood. (HUGE DEMAND) 
Revealing proof $1.00 (Refundable). Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859. 


MAKE homemade “how-to/opportunity” book- 
lets. Mine have earned $436,097. Money never 
stops. Free information. Booklets, 507M Oak 
Drive, Friendswood, TX 77546. 


$900.00 WEEKLY Mailorder SECRET Plus 
Success Package. Free Information. PSI, 17610 
Drummond Drive, Tinley Park, IL 60477-7346. 


NEW 2000% PROFITS—in moldmaking/ 
Casting. Free information: Caster, Box 
16586(P8) Memphis, TN 38186-0586, 


BE YOUR OWN BOS 


racked Windshields. It's Easy. We'll 
teach you how to start and run your own busi- 
ness. Keep all the money you earn. Patented 
Equipment. FREE valuable repon. 

CALL 1-800-321-2597 


GLAS-WELD SYSTEMS, INC, 
Box 5755-C + Bend, OR 97708 


$ 5000 PLUS MONTHLY $ 


FROM GOV'S BEST KEPT SECRET, THE 
DISABILITY CONSULTANT 
ADVANCED PAY, FREE TRAVEL & MORE 
FREE BOOKLET-CALL. 


303-766-1111 
BOX 460058 + AURORA, CO 80046 


$1804 MONTHLY! Buy/sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546. 


NEED MONEY? Free Grants. Signature Loans, 
Free Foundation Money. Sources: Box 5529-YX, 
Diamond Bar, CA 91765. 


Clinton$$Flow™ makes $850 weekly with this 
new idea. Send $3/SASE to: P.O. Box 250066, 
NY, NY 10025. 


$200 MAILING DAILY. FAST SERVICE. DE- 
TAILS LSASE: JOBURG, BOX 1298, COOKE- 
VILLE, TN 38501 


EARN $19 ON EVERY $20 SALE! Complete 
Package! Start Today! Send $10: IDS, P.O. Box 
73391, Fairbanks, AK 99707. 


Earn, eam, earn! How to create a good paying 
job for yourselt. Get free details, write: Kovacs 
Publications, P.O. Box 863494, Richwood, NY 
11386. 


NEW! GROW EXPENSIVE PLANTS. SELL | 
FOR 2,000% PROFIT. Free information. | 
GROWBIZ, Box 306-S8. Seminary, MS 39479. 


PERSONAL SECURITY ALARMS. Needed! | 
Wanted! Hot new sales program. Information | 
packet 800 887-GOLD. 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. | 
Experience unnecessary. Free Report 
Mellinger, Dept. H2699, Woodland Hills, CA 
91367. 


BUILD and SELL wooden patio furniture. Huge 
demand; Big profits. Free details. Great Outdoor 
Company, 5339 Lincoln Green, Katy, TX 77493. | 


100K + making PVC light fixtures. Manual | 
$19.95. Skymax, Box 50425, Lighthouse Point, 
FL 33074, 1-800-728-8107. 


Travel Agency—Start Your Own $3,870.00. No 
bond, Free info 800-926-5600. 24 hour-free 
computer. 


Be your own boss! 1001 fast, easy ways to make 
money! Free! Rush name, address. Money Mak- 
ing. Dept. PS, Box Z. Studio City, CA 91614. 


ALUMINUM SCRAP—Recycle Yoursel!— 
MAKE $25.00/POUND!!! Free Information: 
Ameriscrap—PS893, Alexandria Bay, NY 
13607-0127. 


JOIN HOME-WORKER'S ASSOCIATION— 
Get FREE lists “legitimate” companies offering 
home-employment! Write Association—PS893, 
Alexandria Bay, New York 13607-0250. 


$300.00 PER DAY just mailing letters! Details 
50€ (coin). Moneymakers/S, Box 32368, Palm 
Beach Gardens, FL 33420. 


$2000 MONTHLY MAILING LETTERS. Free 
supplies, postage! Checks, Box 700803-PS1, 
San Antonio, TX 78270. 


TAKE PICTURES for profit. Worldwide Oppor- 
tunity. Camera Ventures, Box 771, Lamara, CO 
81052. 


EARN EXTRA MONEY Learn glass carving 
Fun, exciting, easy. $400 + weekly. Send $1.00. 
ETCH-N-GLASS, 117 Beacon's Bend Rd., 
Crestview, FL 32536. 


HOME ASSEMBLY WORK AVAILABLE! GUAR- 
ANTEED EASY MONEY! FREE DETAILS! 
SASE. HOMEWORK-PS, BOX 520, DANVILLE, 
NH 03819. 


MAILORDER MILLIONAIRE reveals money- 
making secrets! Free exciting cassette. Melvin 
Powers, North Hollywood, CA 91609. 


$1,000's WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage/supplies. Free 
details. GENISIS, BOX 215-PS, BROOKLYN, 
NY 11204. 


“IF YOUR BROKE, FIX IT" Free Information. 
Houchins, 100-B South Trooper, Jeffersonville, 
PA 19403. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 674-2219: Recorded Details. 


DELAWARE INCORPORATION $195, IN- 
CLUDING COSTS, FOR INFORMATION: 
1-800-808-8881 OR FAX 302-368-1059. SIM- 
ILEX, INC. 


MAKE 40%+ PROFIT on hundreds of popular 
items, Free Catalog: Gallery of Gifts, Dept. PS-8, 
334 Elizabeth Ave., Clearwat 


RECORD VIDEOTAPES—At Home. $5,000, 
Monthly Possible. No pornography. Free Details. 
Write: CMS Video Company, 210 Lorna Square - 
41638, Birmingham, AL 35216. 


AUCTION DIRECTORY Excellent 2nd INCOME 
buy-sell government seized ITEMS 
800-365-4996 24hrs. 


» a home inspector! | 


Protessional-level home 
study helps you be more. 
independent, make better. 
money School of Home |i 
Inspection, Dept. PJ109, 
(6065 Roswell Rd., Atlanta, I 
GA 30328. Free literature. 


800-223-4542 J 


n 
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I Learn VCR repair! I 
paira winot costly ca ^ 

[| ment Free career literature. I 

| Call 800-223-4542 [| 


|| The School of VCR Repair [| 
6065 Roswell Road, Dept. VJ109 
[Laten Georgia 20329 


Distribute unique electronic product. Manu- 
facturer, Box 28307, Kenneth City, FL 33709. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! Freebies! 
Information (stamp): DON. Box 20152-G, 
Ferndale, MI 48220. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614, Big River, CA 92242. 


WORLDS FINEST WATCHES. Top Quality Rep- 
licas. Below Wholesale Prices. Free Brochure. 
1-800-553-4334. 


CABLE EQUIPMENT 


CABLE T.V. EQUIPMENT 
Why Pay High Rental Fees? 
Replacements tor all models. 60 day uncon- 
diona! money back guarantee. Low Prices 
Ship within 24 nours. SSAE lor ree catalog 
Visa, WC, COD. Let our experience work Tor 


you 

1-800-243-3967 
‘SKYLINE SYSTEMS INC. 

E MACHT PONI GO 


CABLE TV CONVERTERS 


Save $100's 


L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


Purchaser must agree to comply with all State and Federal 
laws regarding private ownership ol cable TV equipment. 


PO Box 26 * Wood Dale, IL 60191 
(708) 766-5222/Fax (708) 766-5269 
Call CST Mon.-Fri. - 9-5 / Sat.-10-2 
JERROLD * SCIENTIFIC ATLANTA 


OAK * ZENITH * HAMLIN * PIONEER 


Converter Only + Hand Helds 
Ch. 3 Filters * 3 Ft. Jumper Cable 
VISA/Mastercard [7] C.O.D. 
Orders Only 1-800-735-5912 
10 Yrs. Experience 
6 Mos. Warranty 

(NO ILLINOIS SALES) 


v] 
v 
v 
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CABLE TV DESCRAMBLERS 


* CONVERTERS + 
and ACCESSORIES. 


PANASONIC, JERROLD, OAK, 
PIONEER, SCIENTIFIC ATLANTA 
AND MORE. LOWEST PRICES. FREE CATALOG. 


CABLE READY 
COMPANY 


(800) 234-1006 


CABLE TV CONVERTERS. Jerrold, Zenith, Pi- 
oneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa/MC AMEX C.O.D. Advantage Electronics, 
Inc. 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville, MN 55337. 


CABLE BOX 


WHOLESALERS, INC. 


BEST BOXES 
BEST PRICES 


Immediate 


Shipping 
COD's 


Satisfaction Guaranteed 


FREE Catalog 
Call Now 


800-841-7835 


CABLE TV DESCRAMBLERS AND CON- 
VERTERS. BUY DIRECT FROM FACTORY 
WHOLESALER AND SAVE A FORTUNE! 
CALL US LAST, WE'LL BEAT ANY PRICE! 
B&R ELECTRONICS 1-(800) 453-7482. 


DESCRAMBLERS 
Undetactabl and Universal Cable and Satelite 


‘Mystical Electronics is the only source 
Mor the latest devices for video "enhancing." 
Call or send for our latest catalog. 


MYSTICAL ELECTRONICS 
P.0. Box 867, Stonington, CT 06378 


(401) 782-7053 


PRIME TIME 


CABLE COMPANY 


CABLE TV DESCRAMBLERS 


Converters, Accessories Lowest Prices. 


tal For FREE Coo; (BOO) 777-7731 


CABLE TV DESCRAMBLERS. BARGAIN 
HEADQUARTERS. ABSOLUTELY THE 
LOWEST PRICES! CALL US LAST! EZ 
ELECTRONICS 1-800-497-6273. . 


CABLE TV 
DESCRAMBLERS 
[1-800-233-9388] 


FREE CATALOG 
GUARANTEED BEST PRICES - IMMEDIATE SHIPPING 
APPLE ELECTRONICS 


3909 Sheridan SL - Suite 257 


CABLE BOXES—BEST EQUIPMENT, LOW- 
EST PRICES—CALL US LAST FOR BEST 
PRICE 800-237-4951. 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci- 
entific Atlantic, Zenith, & many others. "New" 
MTS ‘stereo add-on: mute & volume. ideal for 
400 & 450 owners! 1-800-826-7623. B&B INC. 
3584 Kennebec, Eagan, MN 55122. 


CABLE TV DESCRAMBLERS—NOBODY 
BEATS OUR PRICE! Quantity Discounts, 24 ' 
Hour Shipping-All Brands. Call: V.C. 
1-800-677-0321. 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery from | 
giant stock! COD orders only. 1-800-995-1749. | 


DESCRAMBLERS— Complete cable kit 
$44.95. Complete Satelite kit $49.95. Add $5 
shipping. Free Brochure. Summits, Box 489. 
Bronx, NY 10465. 


| SECRET CABLE DESCRAMBLERS! Build 


your own Descrambler for LESS than $12.00 in 
SEVEN EASY STEPS! RADIO SHACK Parts 
List and FREE Descrambling Methods that 
COST NOTHING To Try, included. Send $10.00 
1o: Information Factory, Dept. 3, P.O. Box 1790, 
Baytown, Texas 77522. 


CABLE GUARD prevents detection of your elec- 
tronic equipment through your TV cable. $39.95 
+ 4.50 SH. Call 1-800-435-2501 MC or VISA. 


CABLE TV 
EQUIPMENT & 
DESCRAMBLERS 


FREE CATALOGUE 
1-800-875-DEAL 


Cornerstone Electronics Inc. 


TEST-AIDS AS LOW AS $9.95, FOR TESTING 
UNITS IN FULL SERVICE MODE. JERROLD; 
PIONEER; PIONEER CUBES; TOCOM 
5503/5507; SCIENTIFIC ATLANTA ALL MOD- 
ELS; REMOTES $10: 1-800-926-4030. N.E. 
ENGINEERING. 
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CABLE EQUIPMENT 


PREVENT DESCRAMBLER DAMAGE— 
Snooper Stopper Data Blocker $34.95 VCI 
1-800-925-9426. 


CABLE TV 
DESCRAMBLERS 
CONVERTERS 
ACCESSORIES 


SAVE $$$ DON'T RENT 


30 DAY MONEY BACK GUARANTEE 
PANASONIC, OAK, JERROLD, 
ZENITH, SCIENTIFIC ATLANTA 
PLUS MORE!!! LOWEST PRICES!!! 
AA Electronics 


CALL 1-(800)258-9512 


| COMPUTERS 


| Design and Build Your Own Customized, Top- 
Quality Computer. PC-Build. 1-800-798-6363. 


Make $25,000 Per Year Part Time Cleaning 
Computers. FREE details 1-303-963-1733. 


MERCHANDISE, PRODUCT'S AND GIFT 
ITEM'S 100 PAGE CATALOG $2.00—THING'S 
BY MAIL, 2059 Camden Ave, #165, San Jose, 
CA 95124. 


Ask for our Distinctive Catalog for Purchases. 
Duty Free, Tax Free. G.B. Enterprises Reg., 79 
Frontenac St. Apt 304, Hull, Quebec, Canada 
J8X 4H5. 


COINS & CURRENCY 


BUDGET world coins/banknotes! Write Ronalea 
Collectibles, Box 130-H, Plumas, MB Canada 
ROJ1PO. 


Record leteprone conversatons n your oce or 
ome Connects between any cassette ov upe 
recorder and your leiegnone ne Starts auio 


Super Powerful FM TRANSMITTER 
Many tres mon poet man omer anite. 

Transits upto mie to any FM race -Easy to 
‘Assemble Kt - up © 9V Daley (not mo) 

For catalog ol Transmates, Voce Scrambers and 

‘er secaty tems, encose $2 00 1 USI Corp 


‘Call 407-725-1000 or send $19.96 + $1.00 
Sipping per item to: USI Corp., PO Bo; 


95-2052, Melbourne, FL 32902 COD'sOK. 11% 


e 
Homeowner's Dream 
Software for IBM or 
compatibles 
= Calculates actual quantities 
of materials that generates a shopping list 
for home improvement and landscaping 
projects. With many more features. 


Plus FREE pop up calculator that works 
in feet, inch, and fractions. 
ONLY 


CALL NOW 
1-800-777-2471 
Major Credit Cards Accepted or mail in check 
Workhorses, Inc.® 
805 14th St., 2nd Floor 
Golden, CO 80401 


over 
10,000 
sold PS 
DISK DOUBLER converts 720K 3.5” disks to 
1.44Mb. $30. Compu-Tech, 10 Meadow Lane, 
Norwich, CT 06360. 


FREE CATALOG-ON-DISK. IBM Compatible 
ShareWare. ASP Approved Vendor. BUSTER 
SOFTWARE, 1-800-598-7238. 


LEARN COMPUTER GAME DESIGN SE- 
CRETS! $15.00. Diversified, P.O. Box 952, 
Greenbelt, MD 20770. 


GREAT SOFTWARE—Dealer’s Prices, Catalog 
$2.00. COMPUSHARE, P.O. Box 315, Wood- 
haven, NY 11421. 


BATTERY MASTER SWITCH 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches to 
battery in minutes. Heavy duty. Suitable 
for 12 or 24 volt batteries. i 
Eliminates battery drain, prevents elec- 
trical fires, provides emergency cut-off. 
Remove knob to stop theft and 
unauthorized operation. 
14.95 each id 
P puc or 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


WORLD'S SMALLEST 
FM TRANSMITTER 


XsT500 


ALL OTHERS OBSOLETE! 
New Surface Mount Technol- 
ogy (SMT) makes the XST500 
the smallest most advanced FM 
transmiter you can buy! Power- 
ful 4 stage design provides 
‘greatest range of any unit avail- 
able today It can transmit whis- 
pers up toa mie away. Powered 
by 9V battery, it works with any 


our easy to assemble E-Z Kit, 
with all chip components pre- 
‘assembled to the circuit board. 
$44.95 gox vus. uc, 

[SATISFACTION GUARANTEED. 


1-800-336-7389 


XANDI ELECTRONICS - SINCE 1981 
201 E Southern As 


GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


EC BOX 607 
INDUSTRIES P TONS ELS, NY 
CALL 914-232-3878 24HRS 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGI 
Do it yourself REFILL IT |CANON' COPIERS. 
it's easy SAVE OVER 1% | 


QUARTZ CLOCK MOVEMENT and supplies! 
Low Prices! Yankee Ingenuity, Box 113, Altus, 
OK 73522. 


LASERS, .5mw To 20 watts, Hundreds of Laser 
Related Products & Plans. For Catalog Call 
714-278-0563, or Write MWK Industries, 198 
Lewis Court, Corona CA 91720. 


REPAIR FOAM ROT 
FOR YOURSELF! 


Foam speaker surround 
replacements wil ww you 
andros of dolar. All tm. 
includes AR, ADVENT, BOSE. 
INFINITY. JBL. $27.95 / pair 
incl. S/H). (NoC.0.D s). Do 
|t yoursel! with SAT! 

STEPP AUDIO TECH 


INOLOGIES 1-800-747-3682 VISA/MC 
PO BOX 1088, FLAT ROCK. NC 28731 


704-697-9001 


SPY EQUIPMENT, RUSSIAN AMERICAN 
NIGHTVISION $5.00 Refundable. Operative 
Supply, P.O. Box 23435, Atlantic Beach, NC 
28512. 


LONG PLAY CASSETTE RECORDERS, 
VOICE-ACTIVATED. 12 HOURS/CASSETTE. 
NUMEROUS OTHER SURVEILLANCE/ 
COUNTERSURVEILLANCE DEVICES. CATA- 
LOG $3.00. PRODUCTIVE ELECTRONICS, 
BOX 930024, NORCROSS, GA 30093. 


Telephone Listening 


caress tacos Device | 


Ho Ne Tub Ne Tubes $4000 00 
Laser l Diodes 10 
FREE CATALOG 


MEREDITH—* P O. Box 1724 
INSTRUMENTS Glendale, AZ 85301 


NEON TUBES: new surplus, many sizes- 
shapes-colors. Catalog $1.00. SPECTRAM 
NEON, 18374 Locust, Lansing, IL 60438. 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128PS, EI Verano, CA 
95433. 800-635-3493. 


SURVEILLANCE - COUNTERSURVEIL- 
LANCE, PROTECTION. Guaranteed Lowest 
Prices! Catalog $5.00 (Refundable). PROTEC- 
TOR, Box 520294-A, Salt Lake City, UT 84152. 


TINY MATCHBOOK VIDEOCAMERA, Under 
$200!!! 2 Mile TV Transmitters!! Ultracovert Sur- 
veillance! Microvideo Catalog, $3.00. SUPER- 
CIRCUITS, 13015 Debarr Drive, Austin, TX 
78729. 


BUGGED?? 


EAVESDROPPING is unbelievably widespread! 
Electronic Devices with amazing cepebilites cen be 


capabi 
room end telephone RIGHT NOW! 


"| Reveals exciting, immensely 
interesting EXTREMELY profitable (up to $250 hr) 


didam 1-800-732-5000 


CAT; 


GS 


INOSAURS. Free catalog specializing in quali- 
ty dinosaur related products. 800-266-6935. 


POORMAN'S INFINITY TRANSMITTER! 
Monitor room conversations! $2.00 part converts 


any telephone! Plans $1.00, Free Catalog, 
Electromart, Box 4, Carthage, TX 75633-0004. 


Surveillance, “All New! Phone Security, 
Scramblers, Decoders, More!!! Catalog $5.00. 
Digiteq, 10 Howard, Buffalo, NY 14206 (716) 
852-3711. 


UHF. Disguised Surveillance Transmitters/ 4 
Receivers. For 


Export Only. Dealer Inquiries 
Fax (716) 691-0604. 


Docs 


INVISIBLE PET CONTAINMENT SYSTEM 
Keep your pet on your property with this Hi-tech 
underground Fence System—Free info 
1-800-331-6267. 


EDUCATION & INSTRUCTION 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write: American 
School, Dept. #347, 850 E. 58th St., Chicago, IL 
60637. 


PRIVATE INVESTIGATION TRAINING! Big- 
Income! Own Boss! FREE Information. Probe, 
P.O. Box (PS) 2133, Beverly Hills, California. 
90213-2133. 


“FREE VIDEO" External BA/BS, MS/MBA, PHD/ 

LAW. Accredited, financial aid, (800) 688-3542. 

LA SALLE UNIVERSITY, Dept. #618, Mande- 
LA 70470-4000. 


WORLD WIDE COLLEGE OF AUCTIONEER- 
ING, INC. (formerly Reisch) Since 1933. Term 
Soon. Free Catalog-Col. Gordon E. Taylor, Box 
949, Dept. 3, Mason City, IA 50402-0949. 515 
423-5242 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Comprehen- 
sive. 100 years of legal training. Free catalog 
(800-826-9228), Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACI IASTER'S, DOC- 


HELOR'S, M. 
TORATES, ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, PO BOX 826PS, BENICIA, CA 94510. 
800 835-8535. 


BECOME A PARALEGAL. HOME STUDY. 
P.C.D.I., ATLANTA, GA. FREE CATALOGUE. 
800-362-7070, DEPT. LJ109. 


FULLY APPROVED UNIVERSITY DEGREES! 
Economical home study for Bachelor's, Masters, 
Ph.D., fully approved by the California Superin- 
tendent of Public Instruction. Prestigious faculty 
counsels for independent study and life ex- 
perience credits (5000 enrolled students, 400 
faculty). FREE INFORMATION—Richard 
Crews, M.D. (Harvard), President, Columbia 
Pacific University, Department 2R58, 1415 

ird Street, San Rafael, CA 94901. Toll free: 
(800) 227-0119; California: (800) 552-5522; or 
(415) 459-1650. 


ELECTRONIC SUPPLIES & 
EQUIPMENT 


Electronic Security Products. Unique Spy- 
Survelliance Catalogue. Comprehensive, cutting 
edge. (212) 683-2219. 


EMPLOYMENT INFORMATION 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 8068. 


FEDERAL JOBS IN HAWAII $5.00 SASE. 
M. J. Varde, 47-363 Mawaena St., Kaneohe, 
HI 96744. 


EXCELLENT INCOME! ASSEMBLE EASY 
PRODUCTS AT HOME. GUARANTEED EM- 
PLOYMENT! 1-800-377-6000, ex6055. 


ENERGY SAVING 


AFS RADIANT BARRIER—EASY INSTALLA- 
TION. Energy Savings * Non-Toxic * Everlasting 
Home Comfort. Reduce summer attic heat by up 
to 30%. Helps prevent winter heat loss. Govern- 
ment tested and approved. Brochure and prod- 
uct sample—Send $1.00. AFS—ADVANCED 
FOIL SYSTEMS * (800) 421-5947, 4471 E. 
Santa Ana St., Suite F, Ontario, CA 91761. 


Mini Power Tower: Solar Concentrator 
Component/Solar Furnace INFO-PACK $10.00. 
North American Sun Inc., Box 101, Kanab, UT 
84741. 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 64 pages. Fea- 
turing Sun-Lite®. Solar/electric vehicles, con- 
version kits and components. $2.00 post- 
paid. Solar Components, Dept. PS., 121 Valley 
St., Manchester, NH 03103. 603-668-8186. 
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ENERGY SAVING 


LOW COST HEATING, COOLING IMPROVE- 
MENTS, $10.00-SASE, DD Enterprise, Box 
812, Georgetown, CT 06829. 


ENERGY TAX? UTILITY INCREASE? C’MON! 
SOLAR BOOKLET $5. A. SPECHT, BOX 542P, 
BRENTWOOD, NY 11717. 


FINANCI; 


OVERDUE BILLS? Bad credits no problem! 
Licensed/Bonded. Applications to $50,000. Not 
loan company. TCAC, Dept. PS, P.O. Box 26397. 
Birmingham, AL 35226 or call 1-800-869-0607. 


FEDERAL LOANS for small business now avail- 
able. 1-800-777-6342 tor free details. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways, Loans. Milions available. 
Sources: Box 5529-Y, Diamond Bar, CA 91765. 


MONEY MAKER'S SECRETS! Make Over 
$100,00 in 90 days! Easy! Guaranteed! New! 
Rush $5. Marcus, 191 University #314PS, Den- 
ver, CO 80206. 


HOW TO MANAGE DEBT: The right way to use 
borrowed money. $8.95. WIA Books, P.O. Box 
11668, Atlanta, GA 30355. 


MORTGAGE HOLDERS: Stop overpaying inter- 
est, No refinancing. Complete details $7.95. 
Lindquist, 4705 Spring Dri 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 
U.S. & INTERNATIONAL PATENT APPLICATIONS 
Patent and develop your idea with the 
experience of an expert. Call or write for 
free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure 

and record of invention. 

Overseas production, prototypes 
and research readily available. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS. 

Also specializing in 
copyrights and trademarks 
Less than 1 hr. flight time to 

US Patent Office 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 


US PATENT REGISTRATION 26,755. 
171 STILLWELL LA., SYOSSET, NY 11791 


Call toll free 
US&Canada } 800-367-7749 


OUTSIDE USA 516-367-7777 
FAX 516-692-2787 


REGISTERED PATENT ATTORNEY. D.A. 
Kettlestrings. Free patent/trademark informa- 
tion. 1-800-966-7577. 


PATENT AND DEVELOP Your Invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343. 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving inventors 
since 1975. 1-800-338-5656. 


PATENT IT ECONOMICALLY! Free details. Li- 
censed since 1958. Rainer Associates, 2008 
Fondulac, Richmond, VA 23229. 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated Inventors 
Foundation. 1-800-525-5885. 


INVENTORS’ DIGEST. America’s ONLY Inven- 
ors Magazine. $20/year. Satisfaction guaran- 
teed. Free patent manual. 1-800-525- 5. 


INVENTORS—NEVER SHOW IDEAS TO 
STRANGERS! Avoid ripoffs—save thousands! 
‘od! Nonprofit organization. Free information—24 
hours: 1-800-846-3228. 


HAVE AN IDEA? INVENTORS for FREE IN- 
FORMATION PACKAGE/FREE REVIEW, call 
FREEDOM MARKETING INC 1-800-932-4296. 


The Logical Process® 


Inventors 
Your first step is important! 


Comprehensive patenting 
and marketing service. 
Advanced Patent Services, Inc. 
Washington DC 


Call for free advice 800-458-0352 


AVOID SCAMS! Free information exposing 
invention, marketing/patenting compai 
1-800-428-5779. 


CONTINGENCY PATENT LICENSING. PRO- 
PAT International ration, 441 Summer St., 
Stamford, CT 06901-1304. (203) 325-3344. 


INVENTORS! FREE 24 HR. MESSAGE. DONT 
GET SCAMMED! Learn how to really protect, 
market & make money with your ideas! Call Pro 
Plus at 1-800-374-9185. 


REGISTERED PATENT AGENT, Mike Waters, 
call for free patenting guide, 1-800-966-0119. 


PATENTS DEVELOPED-MARKETED BY 
PROFESSIONAL PATENT ENGINEER, U.S. 
PATENT OFFICE FORMER EXAMINER & MAN- 
UFACTURERS REPRESENTATIVE. Free In- 
vention Protection Certificates. PATMART, Suite 
702 PS, 233 Broadway, New York, NY 10279. 

DON'T BE FOOLED! CALL OUR INVENTORS 


CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793. 


NEW PRODUCT 


1-800—451-1326 


Learn how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements. Kessler Sales Corpora- 


INVENT SOMETHING? Free Eureka Solutions 
International invention/idea package provides 
unique marketing information. 1-800-547-7885. 


FOR THE HOME 


you and your family at risk? You can check for 
leakage with this easy to use tester. $10.00 
SASE. MW Tester, PO Box 1874, Henderson, TX 
75652. CCard 903-657-9056. 


GARDENING 


3 4-Leaf Clovers 
Bring Good Luck 


with your entry 
Check your starter kit 
Send $4.95 for 1 kit or 
$4.50 each for 2 or more to: 
Lucky Clover Farms 
P.O. Box 31000-345 
Phoenix, AZ 85046 


c 'e clo 
and receive a "Clover Patch" FREE | 


for details 


PRS 
Cu ay 
0 Ca v^ 


FOREIGN NEWSPAPERS 


World News not in US newspapers. Sample: 
$2.50. $29/year. MULTINEWSPAPERS, Box 
B66-3N, Dana Point, CA 92629. 


GOVERNMENT SURPLUS 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses; boats, computers. Seizures, Box 
51488-YD, Ontario, CA 91761 


HAIR CARE 


MEN'S HAIRPIECES/SAVE/QUALITY/ 
LOWEST PRICES. MHD, 1926/110P SOUTH 
PCH, REDONDO, CA 90277. 


SUPER SAVINGS! Newest. Finest. All 
qp pes. Buy DIRECT & save up to HALF! No 
salesmen. Sold by AIR MAIL on HOME 
TRIAL. FREE Catalog. Write 


J MONEYSAVERS. 


Dept. PS8D ^ 36658 Apache Plume Dr. 
M Palmdale, CA 93550 


HEARING AIDS - GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, best. 
Custom instrument specialists. Free information, 
1-800-323-1212. Lloyds-PSC. 


FREE 
CATALOG! 


New Hearing Aids 
* All Models 
* Huge Savings Q» 
* No Salesman will call 
Try Before You Buy! 
Write: Rhodes. 


Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


HELP WANTED 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (1) 805-962-8000 Ext. 
Y-20025. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1) 805 962-8000 Ext. 
 B-20025. 


Guaranteed Work! Assemble easy products 
home. Excellent Income! 1-800-377-6000, 
'ex6050. 


$329.84 Weekly Assembling Products At Home. 
Free Information. Toll-Free: 1-800-333-3294 
(Message). 


WORK AT HOME! EXCELLENT PAY! Easy 
Product assembly! Toll Free 1-800-881-8882 
Ext. 5037. 


ASSEMBLERS: Easy work, excellent income to 
assemble products at home. 1-800-598-0916 
DEPT. HA-95. 


HOBBIES & COLLECTIONS 


MILITARY Medals Catalogue. $1.00; 10 issues. 
$8.00. S. Vernon, BOX 890280PS, Temecula, 
CA 92589-0280. 


HOME PROTECTION 


BURGLER BLUFFER—4 Electronic Device 
Stickers. RAVATECH, 2565 Filmore, SLC, UT 
84106. MIC, VISA 1-801-487-4106. 


LIGHTNING ROD PLANS, Send $8.95, Simco, 
Box 189, Flourtown, PA 19031. 


HOME SECURITY 


Protect your home and vehicle. Complete Secu- 
rity Label system. US $5.00. Suite 250, 1021 
16th Ave. S.W., Calgary, Canada T2R OT: 


INVENTIONS 


CORN BUTTERING PROBLEM SOLVED. FOR 
CLEAN AND SIMPLE SOLUTION SEND 
$5.95. KIT, 4960 ST. GABRIEL, MONTREAL, 
QUEBEC, CANADA HBY-128. 


INVENTIONS WANTED 


INVENTIONS, ideas, new products! Presenta- 
tion to industry. National exposition. 1-800-288- 
IDEA. 


INVENTORS: Free Patenting Information Kit! 
The Concept Network Represents people with 
new Product ideas. Prototype or schematics 
preferred; but not required. Call today! 
1-800-835-2246 Ext. 67. 


FREE INVENTION PACKAGE: Davison & Asso- 
ciates offers quality Development, Patenting, 
and Licensing. Call 1-800-677-6382. 


Inventors: If you have an invention for sale or 
license, write for free booklet explaining how we 
can help you. Kessler Sales Corp., C-7-IW-3, 
Fremont, OH 43420. 


INVENTIONS, NEW PRODUCTS. You can prof- 
it from your ideas! Rapidly-expanding mfg/mktg 


rKITES 


[| FREE COLOR CATALOG 
[| Choose from over 200 kites. 
Many unusual & innovative designs. 
[| Call or write for your catalog today! W g 
[| Into The Wind e (800) 541-0314 [| 


1408-P Pear! St., Boulder, CO 80302 
l- -= 


LOANS BY MAIL 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


BORROW $500-$40,000! "Overnight" on. Sig- 
nature. Keep indefinitely! Action, Box 5499-Y, 
Diamond Bar, CA 91765. 


MAGIC, GAMES, JOKES 


PROFESSIONAL MAGIC! Huge Catalog, over 
1,000 Tricks and Books. $4.50. Hank Lee's Magic 
Factory, Dept. PS8, 125 Lincoln Street, Boston, 
Massachusetts 02111. 


MISCELLANEOUS 


BEBETTER, DO BETTER, 50 Best Ideas. $2.00 
& SASE. LAJ, 531 Elkins Lake, Huntsville, TX 


77340. 
MONEYMAKING OPPORTUNITIES 


MEGA MONEY IN MAILORDER Simple, safe, 
and sure. Free info. Send SASE: K/MAC, PO Box 
8068, Massena, NY 13662. 


FREE SAMPLE 


Sleeper Business. Product Sells for 
$5 You Keep $4. Work From Home. 
Earn $50- $200 Daily. For Sample & 
Details Send Name & Address plus 
$1 for postage/handling. 


NATIONAL 
P O Box 7129 * Boca Raton, FL 33431 


YOUR CAMERA is WORTH THOUSAND: 


$10, Yorom, POBox 2542, Baie-Comeau, QC, 
GSC2T2. 


FINALLY: SIMPLE SOLUTION TO MONEY 
PROBLEMS. FREE INFORMATION: RIGHT, 


NEW PRODUCTS 


SUMMER SENSATION New stick-on flip-flops. 
One year guarantee. Send $12 to: Sticky Flops, 
Box 13283, Austin, TX 78711. Specify M/W shoe 
size. 
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NEW PRODUCTS 


ELECTRIC ‘ON THE PHONE’ SIGN IS LIKE AN 
‘ON THE AIR’ SIGN FOR TELEPHONE. 
WORKS AUTOMATICALLY WHEN PHONE IS 
USED. STOPS INTERRUPTIONS. SEND 
$23.95 TO: SIGN WORKS, 106-A LILLIAN 
SPRINGS RD., QUINCY, FL 32351. 


^ METAL-MATCH! Up to 15,000 lights!! $3.00. 
Larry Wing, Rt. 1, Leoti, KS 67861. 


NEW! MAXIVISION, home theater, low cost 
guaranteed. Free details, write now! Vidco In- 
dustries, 8930 Stateroad 84, 267b Davie, FL 
33324. 


OF INTEREST TO ALL 


STAR TREK Fans Wanted For Club! National, 
Box 32215, Detroit, MI 48232. 


ATTENTION CALLING CARD USERS! Save 
50% over big three with AMERIVOX. Call (803) 
294-5515 for information. 


COLOR CATALOG OF EXCITING VIDEOS. $3. 

KYLE SHURGE PRODUCTIONS, 6201 SUN- 

SET BOULEVARD, #158A, HOLLYWOOD, CA 
, 90028, 


| OLD GOLD, JEWELRY WANTED 


| HIGHEST CASH for Gold, Jewelry, Gold Teeth, 
| Rings, Diamonds, Watches, Silver, Platinum. 
| Mail Articles Today. Free gift with Information. 
| Chicago Gold & Precious Metals, 10 S. Wabash, 
i 57, Chicago, 60603. 


PLANS & KITS 


CONCRETE DOME KIT 


Build your own super strong, 
energy efcient concrete dome. 
An idea building for an office, 
store, house, storage shed, storm 


shell, cabin, era ut, of 
anng atyoucanimegre. | Info Pak 
See moe niemston!_|Video/Literature| 
Mandithi Constructars, Ine 

PO Barao » aly TX 7668i | $19.95 


BACKYARD ROLLER COASTER Plans $5. 
Stark, 4537 Auhay Dr., S.B. CA 93110. 


| DOME HOMES & CABINS, Pre-cut kits, super 
insulated. Natural Spaces Domes 1-800- 
| 733-7107. 


PLANS, BLUEPRINTS 


DETAILED PLANS 10'x16' Storage/Shop. 
‘Send $2.00. For Information: ELA Designs, Box 
2764, Mt. Vernon, WA 98273-7764 PS. 


BUILD POTATO LAUNCHER FROM HARD- 
WARE STORE MATERIALS. LOFTS POTATO 
OVER 500 FEET. PLANS $5.95. GOLDRUSH 
GRAPHICS, P.O. BOX 1449, GEORGETOWN, 
CA 95634. 


Find Watches and Rings Lost in the Ocean Surt. 
Send for Plans $9.95. Beaver Inc., 123 W. Water 
St. Statesville, NC 28677. 


FLOOR PLANS—16 exciting home floor plans— 
send $5.00 today! Liberty Home, 48 Taunton 
Green, Taunton, MA 02780. 


PLASTICS 


RUBBER, plastic compounds, techniques, 
sources. Free information: Caster, Box 16586V8, 
Memphis, TN 38186-0586. 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglass- 
ing, repairing and reproducing with our Mold 
Making Supplies. Catalog $2.00. CASTOLITE, 
Dept. 93K/PS. 4915 Dean, Woodstock, IL 60098. 


GOVERNMENT LAND 
US CITIZENS ONLY 


20 acre claim program still available. get yours for $20 
rnment fee, in AK, AZ, AR. CA, CO, ID. MT. NV. 
IM. OR. UT, WA, WY. For complete, step-by-step 


package including maps, telephone helpline, filing 
forms, etc. send $20; or for more information send $3. 
PUBLIC LANDS TITLE, PO Box 2945-PS Port Angeles 
WA 98362-0336 (this is not Homesteading. its much 
easier and only costs ST. per acre) 


GOVERNMENT HOMES from $1 (U repair). De- 
linquent tax property. Repossessions. Your area 
(1) 805 962-8000 Ext. GH-20025 for current repo 
list. 


- From $12,900 


in Montana call 406-5 
Yellowstone Basin Properties 
Void Where Prohibited 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage: (707)448-1887. (4JG6) 


MONTANA 


‘Trees, Creeks and Wildlife, 20 QUALITY acres 


Access. Warranty Deed. Free Color Brochure. 
Rocky Mountain Timberlands 
1315 East Main * Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 + (406) 586-8088 


Call Toll Free: 1-800-682-8088 


STOPPING ROOF PROBLEMS 
(on flat, and geo-dome roofs since 1978. 
Reinforced Acrylic 


[rumble in mobile homes. Weatherproofs solar 

|panels, sky lights, fiberglass roof panels. Stops 
‘rust on metal and steel, bridges, etc. 

ZA Bay farto diet 

ý PW ligest. Quality 

Best prices for 

GEN EE — 

YSTEMS, ies 
NH 

wil POLAR SEAL 

Ne’ 1-800-343-7663 

= WEEKDAYS 8-5 CST 


FAX 1-219-356-1859 
HUNTINGTON, IN. 


RECYCLING SHOULD BE EASY AND CON- 
VENIENT! AND IT IS! WITH MY RECYCLING 
SORTING/STORAGE SYSTEM! SEND $3.00 
TO WOODCRAFTY, P. O. BOX 11, WEST 
CARROLLTON, OH 45449 FOR COMPLETE 
PLANS! 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, Police, 


etc. Free Catalog! CRB, Box 56PS, Commack, 
NY 11725. 


CALIFORNIA. Acreage. Lots. $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423. 


PROTECT THE ENVIRONMENT! 
Help the environment by advertising your 
recyling ideas and products in Popular 


Science's Classified Opportunity Mart. 
Call Randi for advertising information: 
1-800-445-2714 


NORTHERN IDAHO. 5-10-20 ACRES. Beauti- 
ful Northwest forest and lake country. Hunting, 
fishing, recreation, retirement. FREE brochure. 
NATIONAL ASSOCIATED PROPERTIES, 1111- 
C Sherman, Coeur d'Alene, ID 83814, (208) 
664-8161. 


RUBBER STAMPS 


Order "CUSTOM MADE" 


RUBBER STAMPS 


P1 
m UP TO 4 LINES only $995 
(Max 3Ojetters perline) & ea, 
INK PADS only $1.95 ea. 
Aoc 25¢ per tem for postage 
+ SATISFACTION GUARANTEED 
FAST SERVICE - Your Order Shipped in 5 days! 


56 Page 
Catalog Buyer's Guide 
+ A Major Brande 

+c ms 
rer 
Sev 


10096 Satisfaction 


Guarantee 
+ Huge Savings. 
+ Easy Instalistion 


| 
l 


Over 40,000 Satisfied Customers. 


TOOLS & MACHINERY 


CAMPBELL TOOLS COMPANY 
2100-P Selma Road - Springfield, OH 45505 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


METALS EP 7 ws 
Steel Aluminum » Bronze» Brass + 
Copper Tube » Wire » Shapes ........ 


Catalog 


m 1-800-334-6455 
T 


UA Fer DAR 


SKYVISION INC. 
1030 FRONTIER ORIVE 
FERGUS FALLS. MN $6537. 


LL OR UPDATE YOURSELF! 


INSTA 


SUPER low satellite prices. Free U.S.— 
catalog. Satman, 


International 800-472-8626. 


SCIENCE & CHEMISTRY 


"EXPERIMENTERS" LABORATORY CHEMI- 
CALS - GLASSWARE, Catalogue $2.00, Es- 
tablished 1953, Hagenow Laboratorjes, 1302 
Washington, Manitowoc, WI 54220. 


ASTRONOMY, PHYSICS, CHEM- 
ISTRY AND LABORATORY SUPPLIES CATA- 
LOG. $3.00 REFUNDABLE. SINCE 1970. SAVE 
UP TO 30%! ANALYTICAL SCIENTIFIC, 11049 
BANDERA, SAN ANTONIO, TX. 78250. VISA. 
512-684-7373 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, P.O. BOX 1, CATASAUQUA, PA 
-18032. (717) 256-3087. 


OZONE GENERATOR—Detailed plans to build 
inexpensive ozone generator. Send $6.95 to 
Chicago Scientific, PO Box 2322, Youngstown, 
OH 44509. 


LABORATORY CHEMICALS, GLASSWARE 
Acids, SOLVENTS, ORGANICS, catalog: $3.00. 
ADVANCE SCIENTIFIC, 1318 NORTH DIXIE 
HWY., HOLLYWOOD, FL 33020. (305) 
927-2700. 


BOX 536 PS + HURRICANE. WU » 25526 


4' Metal Cutting Lathe $125.40. Tai 
Nightingale Lane, Chandler, AZ 85249. 


VIDEO EQUIPMENT 


12419 


MICROWAVE TV RECEIVERS 1.9 to 2.7 GHz 


36 CH 20' Perabo Dish Sys. 
36 CH 28" Rod Ant. Sys 
36 CH 16x20" Grid An. Sys. photo 
36 CH 24x36" Grid Ani Sys 
SUN MICROWAVE INTL 
PO BOX 34322. 
PHOENIX, AZ 85067 
[oa aas aas 
(602) 269-6009 


ORDERS ONLY 1-800-484-4190 code 9793 


WANTED TO BUY 


JOB LOT, WANTED USED CD'S, VIDEO MOV- 
IES AND GAMES (BUY-SELL-TRADE) 
PHONE (416)891-5511, FAX(416)495-1701. 


IATCHES, CLOCKS—SALES & SERVICES 


COLLECTOR WATCHES. COLLEGE, SUPER 
BOWL, SUPER TEAMS, RICHARD PETTY. 
FREE BROCHURE: DUTCH VILLAGE INC., 
PO BOX 62, FREEPORT, ME 04032, (207) 
865-6682. 


WATER PURIFICATION 


WATERWISE PURIFIERS . . . homemade dis- 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 


STAMP COLLECTING 


DISCOUNT STAMPS. REQUEST COUN- 
TRIES. FREE LIST. Iva, Box 197-B, Hanford, CA 
93232. 


FREE! 100 World Wide With Approvals. Kloster, 
18289 Bunny, Jamul, CA 91935. 


50 Different Selected United States Stamps. 
Only $1.00. Tom Roush, PO Box 1706-M, Willis, 
TX 77378. 


SALTMINDER 


WATER SOFTENER SALT 
DETECTION « WORRY-FREE 


|BEEPING SOUND WHEN SALT LEVEL IS LOW 

EASY TO INSTALL ON COVER WITH 1/4" DRILL 

REQ 9V BATT «$19.99 + $200 SHIP & HAND 

8 WK DEL «CHK/ MON ORD «INFO / ORDER 
e TASTE, P.O.BOX 162, CHASKA, MN 55318. 


FREE GIANT BARGAIN STAMP CATALOG, 
FULL OF ALL THE LATEST OFFERINGS ON 
WORLDWIDE STAMPS, ACCESSORIES AND 
SUPPLIES, BASEBALL CARDS, POSTCARDS 
AND BANKNOTES. PLUS YOU'LL RECEIVE 
STAMPS ON APPROVAL. BUY ONLY WHAT 
YOU LIKE, RETURN BALANCE, SATISFAC- 
TION GUARANTEED. JAMESTOWN STAMP 
COMPANY, INC., DEP'T. FC83PSF, JAMES- 
TOWN, NY, 14701-0019. 


300 Breathtaking Stamps-25 Countries. Only 
$1.00 with latest bargains and sensational ap- 
provals. NeoTrends, SH93 Box 982F, Toronto, 
Canada M4Y 2N9. 


SWIMMING POOLS/ACCESSORIES 


Protect your loved ones. Detects a 60 x 40 area. 
Send $10.00 for information to Pool Alarms, P.O. 
Box 1647, Winter Haven, FL 83882. 


CASH ROYALTY! SONGS COMPOSED FROM 
YOUR POEMS. Broadway Music Productions, 
Box 7438-PS, Sarasota, FL 34278. 


TELEPHONE ACCESSORIES 


Convert your telephone into multi-line telephone. 
Complete simple plans $3.00, Harry, 204 Wood- 
glen Place, S.W., Calgary, Alberta, T2W-4G3. 


MR EEUU E EE EU, 
Reach 4.2 million readers every month 
with an ad in Popular Science 
Classified Opportunity Mart. October 
'93 issue deadline (on sale Sept 14th) 
is July 16th. Rates: $12.40 per word. 
Minimum ad 12 words. Darkér type 
(bold) words $1.00 per word extra. 
Display Classified: $690 per inch. 
Payment with order, or charge your 
Visa, MasterCard, American Express, 
Discover Card or Diner's Club account 
(give number and expiration). Adver- 
tisers using box number in ad must 
furnish name and street address for 
our records. Send order and remit- 
tance payable to POPULAR SCIENCE, 
Classified, 2 Park Avenue, New York, 
NY 10016. For advertising information 
call 800-445-2714 ext. 5163 or 5132. 
Fax # 212-779-5568. 
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LOOKING 


EDITED 


100 Years AGO 


Ou On Trousiep 
Warer 


n the wake of environ- 

mentally damaging oil 
spills in recent years, in- 
tentionally dumping oil 
overboard into the sea 
seems incomprehensi- 
ble. However, sailors 
once believed that a film 
of oil could calm the 
rough seas surrounding 
their ship. The practice 
continued through the 
early 1900s, but was 
abandoned after the 
theory was disproved. 
—August 1893 


75 Years AGo 
AIRMAIL — 


Fe histories of 
civilization will 
record May 15, 
1918, as the day 
marking the begin- 
ning of a new epoch 
in the evolution of 
the mail service,” | 
proclaimed the edi- | 
tors after the first 


Ammunition 


Automobile & 
and driving Sprocket 


25 Years AGO 
RipiNG On Air 


n a test run from Paris 

to Orleans, the French 
Aerotrain was clocked at 
150 mph. It rode on a cush- 
ion of air and was driven by 
a 6"2-foot propeller. This 
train never made it into 
service. Today, the Train à 
Grande Vitesse, a stream- 
lined design that runs on 
steel wheels and is powered 
by electricity, travels from 
Paris to Lyon, Brittany, and 
Lille at a top speed of 200 
mph.—August 1968 


Armored to} 
and sides 


mail delivery by airplane. 
In fact, only six to eight 
hours were gained over rail 
service, and there were no 
guarantees that the mail 
would get there more quick- 
ly if the plane ran into bad | 
weather. Today, express 

mail carriers such as DHL 
and Federal Express use 
planes to promise overnight 
delivery just about any- 
where in the world. 

—August 1918 


96 © POPULAR SCIENCE AUGUST 1993 


75 Years AGO 


Tanks: THe New 
IVALRY 


o adequate method has 

Ibeen devised to protect 
horses against rifle and ma- 
chine gun bullets and 
shells. So military men 
have invented an armor- 
protected horse—the tank, 
which is light, mobile, and 
wriggles in and out of shell 
craters with ease." The tank 
had 1,200 pounds of armor 
and two machine guns, and 
a top speed of 12 mph. To- 
day's Abrams M1A2 tank 
has 6,178 pounds of armor, 
including a 120-mm gun. 
Its top speed is 41.5 
mph.—August 1918 


| Staten Island to Brook- 


50 Years AGO 
Down UNDER 


T: Narrows Tunnel 
would have connected 


lyn, N.Y., under the en- 
trance to New York har- 
bor. The tunnel was to be 
built on dry land in sections 
and each piece lowered into 
the water. The tunnel was 
never built. Instead, the 
Verrazano-Narrows Bridge, 
the largest suspension 
bridge in the world today, 
was constructed to link 

the two boroughs in 1964. 
—August 1943 


25 Years Aco 
Pusuc Securiny 


he heightened concern 

for safety following the 
assassinations of John and 
Robert Kennedy and Dr. 
Martin Luther King caused 
law enforcement agencies 
to turn to new technologies 
to help protect the public. 
Much of the resulting 
equipment is in use today: 
metal detectors, computers 
for fingerprint analysis, he- 
licopters for surveillance, 
personal communication 
devices such as walkie- 
talkies, and the universal 
emergency phone number, 
911.—August 1968 


50 Years Aco 
Furure-Perrect 
AIRPORT 


escribed as New York 

mayor F. H. La 
Guardia’s “aerial wonder 
project,” Idlewild, now 
John F. Kennedy Interna- 
tional Airport, was de- 
signed to handle 950 
flights daily. “Every hour 
on the hour a big airliner 
will hop off for a trip 
across the Atlantic. Week- 
end jaunts to London and 


SAMPUNG A CENTURY OF POPULAR SCIENCE 


100 Years Aco 


LIGHTNING ADVICE 


'hese tips on lightning pro- 
| E tection are as valid today 
as they were 100 years ago: 

“Get a good iron or copper 
conductor—rod or tape form. 

You can't overdo it when 
making a good grounding 
point. The small resistance 
of even one ohm may be dan- 
gerous with an intense flash. 

If the conductor at any 
point goes near. water or gas 
mains, connect it to them. 
Small fusible pipes and in- 
door gas pipes in general 
should be avoided. 

Independent grounds are 
preferable to water and gas 
mains. 

One who lives to see light- 
ning need not worry. 

The notion that lightning 
never strikes twice in the 
same place is erroneous. We 
have many cases disproving 
this."—August 1893 


Paris will be as easy as visits from New York to Atlantic 
City are now,” stated La Guardia. Today Kennedy han- 
dles about 760 flights per day.—August 1943 


What will your underwear 
be doing a year from now? 


Chances are, if they're 


BVD UNDERWEAR, 


you could still wear them. 


Because our comforts are made to last. 


Unlike most of our competitors, 
VERY PICKY. 


That's why we COMB OUR COTTON so 
only the longer fiber remains, 
The rest we reject. Then we knit 
more of this incredibly soft, 
incredibly strong fiber into every square inch 
of our briefs, so they'll hold up longer. 
And we TAILOR ALL OUR SEAMS, 
$0 they ll still be fit and trim when i? 
those others start fraying 
These are just three ofthe “ 
many reasons you'll enjoy our comforts 
long after other underwear have 
started second careers 


waxing cars. 


THE 
NOTS0-BR 
(BRE / 


